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FOR 

RUBBER 

INSULATION 


TRADE  MARK 
Rea.  U.  S.    Partem   Office 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.  They  improve  with  age. 
The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE   COMPANY,   Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


The  above  cut  represents  the  new  Dea^n  Condensing  apparains  bui  t  to  meet  the  demaiul  for  increased 
efiiciency  caused  by  the  introduction  ol  the  Ste&n\   Turbine.     Kor  catalojjue  and  other  inf*  rmali.  n  apply 

The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited. 
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EASTERN  CONCERNS  HAVE  A  CHILL. 

The  demand  for  power  and  motive  eqnipniont  in  Van- 
couver is  a  good  criterion  of  the  trend  of  the  times. 
Power  in  luse  makes  work  for  a  multiplicity  of  hands. 
Power  drives  wheels  and  wheels  turn  machines,  while 
skilled  men  are  required  to  operate  them.  Skilled  sales- 
men and  clerks  have  to  do  with  the  disposal  and  ship- 
ment of  the  products.  Railways  must  move  these  and 
men  must  operate  tj'ae  trains.  Power  is  the  root  of  much 
fommercial  activity  and  there  is  no  more  promising  in- 
dication of  the  continued  industrial  activity  of  British 
Columbia  than  the  present  exceedingly  active  demand 
for  both  power  and  equipment  right  here  in  Vancouver. 
Local  equipment  houses  were  never  so  ibusy  as  at  the 
present  time  and  December  has  witnessed  one  of  the 
largest  month's  sales  they  have  ever  enjoyed.  One  house 
has  a  single  order  requiring  $38,000  worth  of  transfonn- 
ers  alone.  Telegraph  orders  for  carloads  of  equipment 
are  constantly  being  sent  forward  to  rush  the  big  ship- 
ments needed  for  immediate  delivery. 

This  condition  obtaining  simultaneously  with  the  com- 
pletion of  the  British  Columbia  Electric  Railway  Com- 
pany's new  10,000  horse-power  unit  at  Lake  Bnntzen  is 
:i  very  promising  augur  for  not  only  a  continuation  of 
our  present  and  past  prosperity,  but  a  greater  industrial 
activity  than  ever,  for  the  immediate  future. 

In  discussing  this  situation  a  prominent  business  man 
says  that  manufacturers  and  other  British  Columbia 
business  men  seem  to  be  preparing  to  seize  the  oppor- 


tunities whidh  Easterners,  who  have  contracted  a  chill  in 
their  pedal  extremities,  are  leaving  open  to  them.  The 
fact  is  that  many  Eastern  manufacturers  have  under- 
estimated the  situation  in  the  West,  and  in  the  belief 
that  matters  are  much  worse  than  thej'  are  have  relaxed 
their  efforts  in  this  market. 

This  is  shown  by  reports  constantly  coming  in  to  the 
eft'ect  that  Eastern  wholesale  houses  are  withdrawing 
their  travelers.  One  big  house  has  taken  off  all  its  tra- 
velers and  is  sending  instead  a  weekly  list  to  its  custom- 
ers. Western  wholesale  houses  and  manufacturers  are 
apparently  getting  ready  to  capture  the  trade  the  East- 
erners are  neglecting  and  Vancouver  people  are  taking 
the  lead  iu  the  movement. — Saturday  Sunset. 


MEGGERS  AND  BRIDGE  MEGGERS. 

From  Evershed  &  Viguoles,  Limited,  Chiswick,  Lon- 
don, W.,  we  have  received  a  booklet  describing  that  firm's 
patent  meggers  and  bridge-meggers  for  testing  insula- 
tion at  or  above  working  pressure.  The  bridge-megger 
is  particularly  adapted  for  the  measurement  of  low  re- 
sistance. The  publication  contains  numerous  diagrams 
describing  the  apparatus,  together  with  information  as 
to  prices  and  instructions  for  using. 


No  fewer  than  9,800  electric  lights  now  burn  in  the  homes  of 
:the  inhabitants  at  Orillia,  Ont.  One  thousand  four  hundred  of 
these  wore  installed  during  the  past  year. 


PRINGLE  SINGLE  PHASE  MOTOR 


SELF  STARTING  UNDER  FULL  LOAD 


NO  CLUTCHES, 

PHASE  COILS 

or 

STARTING  BOXES 

REQUIRED. 

ENTIRELY 

AUTOMATIC 

and 

PRACTICALLY 

NOISELESS. 

OPERATES  ON  ANY 

A.  C.  CIRCUIT, 

GIVING    SATISFAC 

TION  OFF  ANYONE 

PHASE  OF  A  TWO 

OR  THREE  PHASE 

CIRCUIT. 


Develops  a  Heavy  Starting  Torque 
and  Accelerates  Quickly 


DEVELOPES  A 
HIGH  EFFICIENCY 

and 
POWER    FAC 


ECONOMICAL 
TO  OPERATE ; 

RELIABLE, 
DEPENDABLE, 

ALWAYS 
SATISFACTORY 
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SUNBEAMS 

p^m\ 

Lead  the  Day 

toi 

Ma.de   In   C&nada   by 

The  Sunbeam    Incandescent   Lamp  Co. 

of  Canada,  Limited 

^f^ 

Main  Office:                Northwestern  Office  and  Warehouse:                         Factory: 

Tororvto           251  Notre  Dame  street,  Winnipeg        St.  Catharines 

Outside  Packed  Plunger   Pump. 


Outside  Packed 
Plunger  Pumps 


Specially  Designed  to  Handle  Hot 
Boiler  Feed  Water  at  High  Pressure 
and  also  Gritty  Water. 


Send  for  Circular  describing  Pump.  slIso 
Catalog  of  our  lines  mentioned  in  List 
below. 


^e  Goldie  {b  McCulloch  Co.,  Limited,    galt.  ont..  can. 


WE  MAKE  Wheelock  Engines,  Corliss  Engines,  Ideal  Engines,  Boilers, 
Pumps.  Flour  Mill  Machinery,  Oat  Meal  Mill  Machinery.  Oat  Meal 
Steam  Pan  Kilns,  Wood  Working  Machinery,  Iron  Pulleys,  Wood  Rim 
Split  Pulleys.  Shafting.  Hangers,  Gearing,  Friction  Clutch  Pulleys. 
Friction  Clutch  Couplmgs,  etc..  Safes,  Vaults  and  Vault  Doors. 
Write  for  Catalogue. 


Western  Branch;  248MGDermotl  Ave.,  Winnipeg;,  Man. 

Quebec  Adents  :  ROSS  S.  GREIG,  Mentrea.1.    Que. 


Belliss  &  Morcom  Limited,  Engineers 


Telegr, 


Established  over  50  years. 
s;-"BeIliss'  Birmingham,  A. B.C.  5th 
Edition. 


BIRMINGHAM,   ENGLAND 


LONDON   OFFICE  : 
8  Victoria  Street,  S.  W. 


ENGINES 

Direct,    Rope  or  Belt  Drive 

FOR 

ELECTRIC  POWER-LIGHTING,      TRACTION  AND  MILL 
DRIVING,    also   CONDENSING  PLANTS. 

ADVANTAGES:  Seir-Lubrication  ;  Simplicity;  Strength;  Exp'.rience; 
Low  Cost;  Reliability;  Minimum  Maintenance;  Compactness;  Good 
Governing;   Djrabilily;  Maintained  Efficiency  ;   Quiet  Running. 

3,300  Eng-ines  supplied  or  building,  representing  upwards  of 

600,000  H.P.,  in  sizes  ranging    from  5  to  2,500  B. 

H.P.  of  Compound  &  Triple-Expansion  Types. 

Sole  Agents  for  Canada :   LAURIE  &  LAMB,  212  board  of  trade  buildings,  MONTREAL,  CAN. 

T<Uxr.'phic  .\darcss  :   "  Larco'    Monlr<-.-,l.  Codes  :  A.H.C.    slh  &  Western  Union. 
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Electrical    Svipplies    and   Apparat\is 

STREET  RAILWAY  SUPPLIES 

Telephones  Annunciators  Batteries  Ideal  Trolley  Wheels 

J.  A.  DAWSON  (El  CO. 

WINNIPEG:  524-326  Smith  Street  MONTREAL:  14S  McGill  Street 


Arc  Lamps,  Meters, 

Transformers, 

Telephones, 

Switchboards 

and  General  Line  Material 


John  FormsLii 

248  a.nd  250  Craig  Street  W. 

Montreal,  Que. 


Robb- Armstrong  Cross  Compound  Corliss  Engine  at  Electric 
Station,  Town  of  Owen  Sound,  Ont. 


ROBB 
POWER 
PLANTS 

Robb 
Engineering  Co. 

Limiied 

Amherst.   Novol    ScoiiOL 

District  Ofucks  : 

:.-u  Ossington  Avtnuc.  To-onto. 

WILLIAM  McKAY,  Manager. 
Bell  Tclophonc  Building.  .Montreal. 

WAl'SON  JACK.  Manager. 
■,<,<,  Carlton  Street.  Winnipeg. 

J.    F.    I'ORllvK.  Manager 
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The  Thurv   Trans- 
mission System. 


We  in  this  country,  soaked  to  the 
core  with  the  idea  that  nothing  but 
alternating  current  can  be  success- 
full.v  used  for  anything  tout  the  very  shortest  and  small- 
est transmission,  can  scarcely  conceive  that  in  Eui-ope 
direct  current  is  ased  for  what  is  probably  the  longest 
transmission  on  that  continent.  We  refer  to  the  French 
installation,  using  what  is  called  the  Thury  system,  to 
supply  Lyons  with  power  from  a  hydraulic  generating 
station  at  Moutiers,  some  110  miles  away.  In  addition 
to  being  of  no  mean  length,  the  plant  is  fairly  large, 
something  over  4.000  kw.,  from  all  of  which  it  will  be 
seen  that  those  responsible  for  its  installation  are  fairly 
confident  that  the  system  used  has  passed  the  experimen- 
tal stage.  A  short  description  will  undoubtedly  be  in- 
teresting to  us,  so  long  accustomed  to  regard  alternators 
and  transformers  as  indispensable. 

The  Thury  system  consists  of  one  or  more  direct  cur- 
rent dynamos,  operating  at  a  constant  amperage,  very 
similarly  to  our  standard  direct  current  series  arc  sys- 
tems, the  receiving  end  or  load  consisting  of  a  series 
wound  direct  current  motor  driving  constant  potential 
dynamos,  either  direct  or  alternating,  from  which  latter 
are  led  t'he  various  circuits  i-equired  for  the  individual 
consumers.  Regulation  is  accomplished  by  varying  the 
voltage  of  the  generators,  from  which  it  follows  that  at 
partial  loads  the  voltage  on  the  system  is  proportionately 
reduced,  or  in  other  words  that  the  equipment  is  under 
full  potential  stresses  for  full  load  periods  only.  This 
is,  of  course,  exactly  contrary  to  the  conditions  obtaining 
in  our  practice,  where  full  potential  all  the  time  is  the 
invarial)le  rule.  Another  curious  result,  following  from 
the  use  of  a  constant  current,  is  that  t!he  losses  in  the 
generators,  motors,  and  line,  arc  constant,  irrespective  of 
the  load.     This  naturally  makes  the  efficiency  show  up 


iMthcr  poorly  at  partial  loads,  though  the  point  is  not 
important  in  hydraulically  driven  plants  possessing  an 
abundant  water  supply.  As  a  much  more  real  disad- 
vantage might  be  pointed  out.  the  fact  that,  owing 
to  the  well-known  difficulty  of  building  commutating 
machines  for  anything  but  comparitively  low  voltages, 
the  size  of  t^e  units  is  very  limited,  both  at  the  generat- 
ing and  receiving  ends.  For  in.stance,  those  in  the  Mou- 
tier-Lyons  plant  are  wound  for  a  maximum  of  3,700 
volts  at  75  amperes,  or  about  275  kw.  each,  a  very  small 
machine  compared  with  units  of  about  1,500  kw.,  which 
would  be  about  the  size  selected  for  a  4,000  kw.  system 
of  our  design.  There  are  16  generators  in  the  Moutiers 
station,  coupled  in  groups  of  four  macliines  each  to  four 
hydraulic  turbines. 

The  main  advantage  claimed  for  tlie  system  is  its 
economy  of  copper,  particularly  when  it  is  remembered 
that  by  grounding  a  point  midway  among  the  genera- 
tors, and  also  one  at  a  corresponding  point  in  the  motors, 
a  system  is  obtained  which  is  the  exact  counterpart  of 
our  three  wire  grounded  neutral  plants.  In  fact  the 
claim  is  made  that  not  only  are  the  potentials  between 
lines  and  ground  ciit  in  half,  which  is  of  course  correct, 
but  that  one-half  of  the  S3fstem  can  be  operated,  using 
the  ground  as  a  neutral  conductor,  even  should  one  of  the 
live  wires  become  broken.  Further  than  this,  it  is  quite 
feasible  to  operate  even  the  broken  side,  assuming  that 
receiving  stations  are  scattered  along  the  line,  up  to  the 
point  where  the  trouble  has  occurred,  the  only  changes 
necessary  being  to  ground  the  generator  end  of  the 
break,  and  adjust  the  generated  potential  on  that  side  to 
the  required  point.  In  addition  to  tlie  economy  in  cop- 
per, the  system  has  quite  an  advantage  in  the  matter  of 
switching,  the  equipment  required  for  this  purpose  being 
much  more  simple  and  far  less  costly  than  for  an  alter- 
nating plant  of  equal  voltage  and  capacity.  As  against 
these  various  advantages  there  are.  as  is  but  natural,  sev- 
eral drawbacks.  The  difficulty  of  regulating  is  one,  as, 
owing  to  the  bad  sparking  produced  if  the  field  be  weak- 
ened too  much,  it  is  not  possible  to  use  field  regulation 
for  the  whole  range  necessary.  Consequently  the  com- 
plication of  a  combined  field  and  speed  variation  has  to 
be  introduced.  Anot'her  rather  serious  difficulty  is  that 
of  distributing  small  quantities  of  power  at  various 
points  along  the  line,  the  system  being  obviously  most 
suitable  for  transmission  to  one  point  only.  However, 
the  problem  appears  as  if  it  were  gradually  being  solved, 
as  is  evidenced  by  the  successful  operation  of  the  sys- 
tem described  above,  besides  that  of  several  smaller 
plants,  among  which  might  be  mentioned  that  from  St. 
Maurice  to  Lausanne  in  Switzerland,  operating  at  22,000 
volts.  The  system  is  also  being  discu.ssed  for  a  140,000 
volt  transmission  from  Switzerland  to  Paris,  France,  and 
for  the  Victoria  Falls  project  in  Central  Africa,  an 
(Mpiipment  which  would  comprise  a  transmission  of'some 
.")()()  miles.  Without  doubt  the  future  development  of  the 
Thury  .system,  curious  and  impractible  as  it  may  seem  to 
us,  will  be  watched  wit'h  gi-eat  interest  by  all  engineers, 
but  particularly  by  those  on  this  side  of  the  water. 
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The  CKeap   Power 
Movennsnt. 


For  the  last  four  or  five  weeks  of 
1007  Toronto  was  the  scene  of  a 
very  strenuous  campaign  between 
the  advocates  of  munipally  distributed  energy  on  the 
one  hand,  and  on  fae  other  two  of  the  several  large 
organizations  which  are  most  vitally  interested  in  the 
outcome  of  the  movement,  namely,  the  Electrical  De- 
velopment and  the  Toronto  Electric  Light  Companies. 
The  issue  was  the  proposed  by-law  authorizing  the  City 
of  Toronto  to  install  and  operate  a  civic  distributing 
plant,  a  power  sought  by  its  as  an  alternative  to  the 
purchase  of  the  Toronto  Electric  Light  Company's  plant 
at  a  mutually  agreeable  price,  a  right  already  possessed, 
thoug'h  a  confirming  by-law  would  be  necessary  to  com- 
plete any  agreement.  The  right  to  expropriate  has  not 
yet  been  conferred,  though  it  will  very  possibly  be  ap- 
plied for  at  the  next  session  of  the  Legislature. 

The  campaign  was  remarkable  in  many  ways,  consist- 
ing as  it  did  of  a  struggle  between  a  government  policy, 
and  those  who  endorsed  it,  against  a  more  or  less  veiled 
opposition.  Then,  again,  the  public  press,  with  one 
exception, .  was  strongly  in  favor  of  the  movement. 
Lastl}',  all  but  about  two  of  the  seventy  or  eighty  candi- 
dates for  municipal  offices  publicly  avowed  themselves 
as  strongly  in  favor  of  it.  and  tfhese  two  were  severely 
left  at  home.  The  voting  was  also  very  peculiar  in  that 
while  but  50  per  cent,  of  those  entitled  to  vote  for  muni- 
cipal officers  went  to  the  polls,  the  ballots  cast  on  the 
power  by-law  were  80  per  cent,  of  the  possible  maximum. 
It  was  generally  felt  that  it  would  carry,  but  the  actual 
result  was  perhaps  the  most  peculiar  feature  of  the 
whole  matter,  both  supporters  and  opponents  being  ex- 
ceedingly .surprised,  not  to  say  astounded,  by  the  over- 
whelming majority  recorded  for  it,  namely,  about  3  1-2 
to  1.  A  week  later  practically  the  same  question  was 
fougiht  out  in  a  number  of  Wester  Ontario  towns  and 
cities,  such  as  Hamilton,  Brantford,  Guelph,  London, 
etc.,  with  substantially  the  same  result.  The  only  dis- 
senting vote  was  in  IngersoU,  where  the  proposition  to 
purchase  the  local  light  company  for  $50,000,  which  was 
coupled  with  the  Niagara  power  question,  was  voted 
dowTi.  The  average  of  all  the  other  votes  was  about  3 
to  1  in  favor  of  municipal  power.  That  this  would  be 
fhe  case  was  practically  a  foregone  conclusion  after  the 
result  of  the  Toronto  voting  was  known,  that  city  being 
looked  upon  as  the  keystone  of  the  situation.  In  view 
of  this,  both  sides  w'orked  very  energetically  in  that 
election — in  fact,  the  movement  in  favor  of  the  by-law 
was  such  as  to  elicit  uKire  or  less  free  comment  tliat 
money  from  opposition  coiiipanies  was  being  used  ti> 
ensure  a  favorable  vote. 

Without  doubt  any  ninve  towards  cheaper  electrical 
energy  is,  in  tlic  abstract,  a  good  thing,  but  at  I'ae  same 
time  those  bcliind  it  nnist  take  great  care  to  see  that  the 
interests  already  in  the  field  are  properly  compensated 
fur  any  legitimate  rights  which  may  be  impaired  or 
taken  from  them.  Failing  this,  not  only  would  a  great 
wrong  ])(•  done  to  Canadian  capital  and  energy,  but  Can- 
adian investments  as  a  whole  would  be  put  in  anytliing 


but  a  pleasant  light  in  the  eyes  of  the  English  financial  / 
public.  This,  of  course,  is  a  thing  which  no  one  interest-  I 
ed  in  the  welfare  of  Canada  can  afford  for  an  instant,  |^ 
even  if  the  return  w-ere  power  at  half  the  price,  and  so  l~.* 
it  behooves  those  responsible  for  the  movement  to  pro- 
ceed with  extreme  caution.  There  is  absolutely  and  y^,  | 
without  question  no  room  in  Toronto,  or  Hamilton,  or 
London,  or  any  other  Canadian  citj',  for  two  plants,  be- 
cause, entirely  outside  of  the  complexity  and  wasteful- 
ness of  two  systems,  each  ready  and  offering  to  serve  the 
same  district,  there  is  not  enough  business  offering  to 
afford  an  adequate  return  "when  divided  among  two 
organizations.  This  being  t'he  case,  it  is  hard  to  see  how 
the  entrance  of  a  mimicipality  into  a  field  already  occu- 
pied by  a  private  organization  can  result  in  anything 
but  dissatisfaction  and  heavy  financial  loss  to  both,  rate 
cutting,  and  the  division  of  a  business  even  now  none 
too  large  for  the  support  of  the  equipments  already  in- 
stalled, being  practically  inevitable.  In  view  of  this,  is 
it  not  imperative  that  the  various  municipalities,  who 
desire  to  operate  their  own  plants,  should  negotiate  with, 
and  purchase,  by  arbitration  or  otherwise,  the  private 
plants  now  operating  in  their  respective  territories.  Any 
ofner  coiirse  will  surely  bring  great  trouble,  if  not  actual 
disaster,  to  one  or  the  other,  perhaps  both,  besides  laying 
the  municipalities  open  to  a  charge  of  bad  faith.  Various 
Ontario  cities  and  towns  have  already  purchased  the 
private  plants  operating  within  their  boundaries,  and 
claim  to  be  satisfied  with  their  bargains.  Why,  then, 
should  anything  but  the  same  course  be  followed  in  t'he 
present  instance? 


WIRELESS  OVER  MOUNTAIN. 

The  system  of  wireless  telegraph  stations  recently  in- 
stalled on  the  lower  coast  of  British  Columbia  by  the  Do- 
minion Government  has  been  successful  in  communicat- 
ing over  land  sections,  a  thing  which  Superintendent 
Doutre  was  sceptical  about  when  the  system  was  first 
in.stalled.  It  was  expected  that  Paehena  and  Victoria 
might  have  to  talk  through  the  medium  of  the  United 
States  station  at  Tatoosh,  owing  to  the  mountains  inter- 
vening between  Paehena  and  Victoria.  This  has  not 
been  the  case,  however,  as  communication  is  now  going 
on  regularly  between  the  points  mentioned. 

News  of  an  unexpected  record  \vas  received  on  De- 
cember 29,  however,  when  the  operator  at  Victoria  pick- 
ed up  the  following:  "This  is  the  steamer  Portland,  off 
Cape  Mudge,  waiting  for  the  tide."  This  message,  sent 
from  a  point  off  Seymour  Narrows,  on  the  northeast 
coast  of  Vancouver  Island,  had  to  cross  a  high  ridge  of 
mountains,  which,  added  to  the  distance  of  about  150 
miles,  is  regarded  as  ver.y  creditable  for  the  limited 
power  of  the  station. 


Capital  and  money  may  be  timid.  l)ut  if  the  banks 
don't  soon  begin  to  go  along  in  the  old  wa.v  the  people 
will  have  something  to  say  that  will  jar  sensitive  nerves. 
The  future  is  up  to  the  banks. 


Power  Plant  of  the  Montreal  Water  and  Power  Company* 

We  reproduce  herewith  photographs  of  some  of  the  Ions  reciprocating  triplex  pump,  and  a  two  and  a  half 

electrical'ly  driven  apparatiLS  of  the  Montreal  "Water- &  million    imperial    gallons    reciprocating    duplex    pump, 

Power  Company  now  in  operation.  driven  by  a  500  h.p.  S.K.C.  synchronous  motor.     The 

Fi".  1    .sihows  a  five  and  a  half  million  imperial  gal-  triplex  pump  is  the  first  large  electric  pump  installed 
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and   put    into    operation    for   water-works    purposes   in 
America. 

Fig.  2,  shows  a  five  and  three  quarter  inilliou  imperial 
gallons  (triplex  pump  operated  by  400  h.p.  induction 
motor.  The  pumps  shown  in  photographs  Nos.  1  and  2 
are  installed  at  the  river  and  constitute  the  main  elec- 
tric piimping  station.  There  is  on  order  for  this  station 
in  England,  an  additional  fifteen  million  gallon  electric 
turbine  pump  to  be  driven  by- a  2,560  h.p.  induction 
motor  and  to  work,  eventually,  against  175  pounds  per 
square  inch;  and  also  a  reserve  steam  plant  for  this 


elevation  of  200  feet  above  the  river. 

Pig.  4  shows  the  first  important  electrically  driven 
turbine  pump  installed  in  Canada.  It  is  by  ilather  & 
Piatt.  Manchester,  and  has  a  capacity  of  five  and  three- 
quarter  million  gallons;  two-stage  high  lift  turbine 
pump,  driven  by  550  h.p.  three-phase  induction  motor 
and  is  designed  to  work  against  175  pounds  per  square 
inch,  when  moved  to  the  lower  station  with  an  auxiliary 
pump  for  increasing  its  present  head  of  300  feet;  the 
speed  of  this  pump  is  750  r.p.m. 

In  the  same  station  is  installed  the  plant  represented 


station,  the  pump  of  which  consists  of  a  high  speed 
turbine  designed  to  w^ork  against  175  pounds  per  square 
inch  and  to  be  driven  by  a  2,500  h.p.  Zoelly  steam  tur- 
bine. The  boilers  will  be  Babcock  &  Wilcox  boilers,  and 
work  is  now  in  progress  for  an  extension  to  this  station 
to  receive  these  new  pumps.  This  will  afford  an  addi- 
tional capacity  of  thirty  million  gallons  at  this  station, 
and  the  latter  high  head  is  chosen  in  order  to  avoid  most 
of  the  double  pumping  at  present  necessary  at  the 
Clarke  avenue  station  of  the  company,  situated  at  an 


in  photograph  No.  4,  and  consists  of  a  six  and  a  half 
million  imperial  gallons  six-stage  turbine  pump  work- 
ing against  300  feet  and  driven,  under  ordinary  cir- 
cumstance, by  600  h.p.  induction  motor-piimp  and  motor 
being  by  Mather  &  Piatt.  There  is  an  alternative  re- 
serve steam  drive  at  the  other  end  of  the  shaft  consisting 
of  600  h.p.  Belli.ss  &  ^lorcom  triple  expansion  condens- 
ing engine.  This  plant  runs  at  the  comparatively  low- 
speed  of  337  r.p.m. — the  steam  engine  limiting  the  speed 
to  that  figure. 

Both  of  these  plants  have  been  found  extremely  satis- 
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factory,  in  point  of,  first  cost  and  operation,,  an  overall 
efficiency  having  been  obtained,  when  electrically  driven, 
of  68  per  cent,  on  the  plant  represented  in  photograph 
No.  3,  and  66  per  cent,  on  the  plant  represented  in  pho- 
tograph No.  4.  Both  these  plants  operate  withoiit  ap- 
preciable noise,  and  absolutely  no  vibration,  and,  so  far. 
the  cost  of  repairs  has  been  nil. 

The  first  high  lift  turbine  plant  was  installed  two 
years  ago  la.st  May,  and  the  second  about  a  year  ago. 

Prom  observation  in  England  and  on  the  Continent, 


of  engineering  work  in  connection  with  water  supply, 
one  is  led  to  believe  that  the  day  of  reciprocating  pump- 
ing engines  has  passed  away,  and  that  either  steam  or 
electric  drive  with  the  type  of  pump  illustrated  in  pho- 
tographs Nos.  3  and  4  will  come  into  general  use. 


TO  PROTECT  TREES  FROM    ELECTRIC  LINES. 

Trolley  ov  electric-light  lines  are  injurious  to  trees  in 
at  lea.st  two  ways — burning  from  contact  with  wires 
carrj'ing  high-voltage  currents,  and  mechanical  injury 
from  the  attachment  of  guy-wires.  The  question  of 
protecting  the  trees,  saj's  an  editorial  writer  in  "The 
Street  Railway  Journal"  (New  York,  November  30th), 
has  received  attention  from  electric-light  and  power 
companies,  and  perhaps  also  from  some  electri-e  rail- 
ways. There  is  no  doubt,  he  .says,  that  the  attitude  of  a 
company  in  regard  to  tree-protection  exerts  a  wide  in- 
fluence on  public  sentiment,  and  .suggestions  from  res- 
I>onsible  authorities  on  the  growth  of  trees  and  their 
protection  against  improper  wiring  should  always  be 


given  careful  consideration.     He  continues: — 

''A  paper  by  Prof.  Geo.  E.  Stone,  of  Amherst,  in  a 
recent  number  of  'Woodland  and  Roadside,'  treats  the 
protection  of  trees  in  a  broad  way,  which  seems  fair 
both  to  the  electric  companies  and  the  public,  .  .  . 
It  appears  that  some  methods  of  attaching  wires  to  trees 
are  extremely  injurious,  while  others  are  not  so  harmful, 
and  if  properly  employed  will  seldom  or  never  cause  the 
tree  to  be  damages!.  For  example.  Professor  Stone  states 
that  the  iisual  method  of  guying  a  pole  to  a  tree  by 
means  of  a  log  bolt  driven  into  the  back  side  of  the  tree, 
the  wire  being  kept  away  from  the  tree  by  rough  bits  of 
wood,  is  to  be  condemned,  since  in  a  few  years  the  wire 
is  certain  to  become  embedded  in  the  bark  and  cause 
partial  girdling,  and  the  log  bolt  will  also  become  em- 
bedded as  the  tree  grows.  Placing  a  wire  around  a  tree 
directly  is  sfure  to  cause  strangulation  and  kill  the 
trunk  or  limb  to  which  it  is  attached.  According  to 
Professor  Stone,  the  best  method  of  guying  to  trees 
consists  in  having  a  large  loop  of  wire  passed  around 
the  tree,  the  tree  being  protected  from  the  wire  by  oak 
or  hard-pine  blocks  grooved  in  the  middle.  The  loop 
should  be  made  large  enough  to  allow  for  the  future 
growth  of  the  trees  and  shoud  be  clamped  in  place. 

' '  Much  injury  to  trees  has  been  prevented  bj^  the  use 
of  wooden  sleeves  which  surround  lim'bs  where  wires 
would  come  in  contact  with  them.  In  some  cases,  not- 
ably in  Boston,  good  results  have  been  secured  by  sleev- 
ing the  feed-wire  as  it  passes  the  trunk  or  limb.  Pro- 
fes.sor  Stone  points  out  that  many  cases  have  been 
known  in  which  trolley  feed-wires  have  been  in  direct 
contact  with  sleeve-protected  trees  without  producing 
the  slightest  burning.  Attaching  wires  to  trees  by  means 
"f  a  porcelain  insulator  does  not  prevent  leakage  in 
wet  weather,  and  many  deaths  of  trees  are  attributed  to 
I  his  cause  by  Professor  Stone,  who  states  that  trees  often 
uet  severe  shocks  bj-  this  method  of  connecting.  He 
states  that  lightning  discharges  sometimes  pass  to  trees 
in  this  way  via  trolley  guy- wires.  From  the  standpoint 
of  the  operating  company,  however,  it  is  hard  to  see 
how  protection  against  lightning  can  be  expected  of  it 
in  its  attachments  of  this  kind. 

"Professor  Stone  concludes  with  a  plea  that  trolley 
poles  be  braced  in  Portland  cement  instead  of  by  wooden 
guys  where  they  are  in  close  association  with  trees, 
urging  that  the  life  of  the  pole  in  the  ground  will  be 
increased  in  addition  to  the  protection  given  the  tree. 
He  concludes  that  guying  to  a  tree  is  preferable  to  un- 
sightly makeshifts  of  any  character.  The  cost  of  em- 
bedding poles  is  something  of  an  item,  but  it  is  certain 
that  if  more  thought  is  given  to  specific  pole-line  in- 
stallations in  relation  to  their  surroundings,  many  op- 
erating companies  will  not  regret  the  consideration  paid 
to  the  subject,  from  tlie  standpoint  of  policy  alone 
leaving  aside  the  actual  physical  results.  In  fact,  there 
is  more  tfnan  one  electric  railway  in  the  United  States 
attractive  to  the  trolley  tourist  because  of  giant  elms, 
oaks,  and  other  trees  along  the  wayside.  The  protec- 
tion of  such  trees  is  surely  a  matter  of  self-interest  to 
the  local  railway  as  well  as  to  the  community." 


THE  CANADIAN  ELECTRICAL  NEWS 


PRACTICAL  POWER  FROM  THE  TIDES. 

The  project  of  a  large  plant  to  be  ereeted  at  South 
Thomaston,  on  the  Maiue  coast,  to  compress  air  by  the 
inflow  and  outflow  of  water  in  a  large  tidal  basin,  has 
already  attracted  considerable  attention.  Furtlher  in- 
formation has  been  communicated  to  "The  Engineer" 
(Chicago)  by  William  0.  Webber,  who  gives  details  of 
the  lock  and  gates,  a  plan  and  sections  of  the  construc- 
tion at  the  same  point,  and  a  profile  of  the  location  at 
South  Thomaston.     Says  ^Ir.  Webber: — 

"At  this  point  the  maximum  tide  is  10.6,  mean  tide 
9.4,  and  minimum  tide  7.9  feet,  giving,  respectively, 
5,000,  4,000  and  3,000  horse-power. 

"In  the  dam.  where  the  main  channel  is  navigable, 
will  be  a  lock  for  vessels,  40  feet  wide,  200  feet  long,  and 
28  feet  deep.  On  either  side  O'f  this  lock  will  be  one  or 
more  sets  of  shafts,  each  making  a  unit,  or  compressor, 
of  1,000  or  more  hor.se-power.  These  shafts  will  be  sunk 
into  the  rock  to  a  depth  of  203.5  feet  below  mean  low 
water,  the  downflow  shaft  being  15.75  feet  in  diameter, 
and  the  upflow  shaft  35.65  feet  in  diameter.  The  inflow 
gates  will  be  five  in  number  and  10  feet  wide,  the  out- 
flow gate  six  in  num^ber  and  10  feet  8  inches  wide. 

"The  water  on  entering  the  inflow  gates  will  swing 
them  open,  pass  down  the  downflow  shaft  at  a  velocity 
of   16   feet   per  second,   drawing  in   air  through   about 


the  entering  aip  was  5.3  degrees  F.,  and  the  exhaust 
minus  40  degrees,  and  continued  for  ten  hours  without 
the  slightest  sign  of  frost  in  the  exhaust  passages  and 
pipes  of  the  engines.  A  marked  economy,  however,  is 
obtained  by  pre-heating  this  air  inunediat^ly  before  us- 
ing it  in  motor.?,  as  raising  the  air  to  370  degrees  will 
practically  double  the  volume  of  the  air,  and,  instead  of 
requiring  3  to  4  pounds  of  coal  per  horse-power  per 
hour,  as  air  receives  heat  about  six  times  as  easily  as 
wat#r,  these  results  oan  be  obtained  at  an  expenditure  of 
from  1-2  rto  5-8  pound  of  coal  per  horse-power  per  hour. 

"As  there  are  no  working  parts  in  the  compressor, 
there  is  no  depreciation,  or  operating  expenses,  to  be 
taken  into  account,  excepting  watchmen  to  prevent 
depredations  on  the  plant,  keep  ice  and  floating  timbers 
from  permanently  obstructing  tlie  inlet  racks,  and  oper- 
ate the  boat-lock.  Therefore  the  cost  per  horse-power  is 
practically  represented  by  the  interest  on  the  original 
investment  and  the  wages  of  these  watchmen.  The  cost 
of  original  construction  will  amount  to  about  $100  per 
horse-power. 

"There  are  numerous  places,  all  practically  situated 
between  the  40th  and  50  th  parallels  of  latitude,  in  both 
the  northern  and  .southern  hemispheres,  where  the  tides 
are  of  sufficient  magnitude  to  make  this  plan  commerci- 
ally feasible,  the  nece.s.sary  requirements  being  a  tidal 


1,500  half-inch  inlet  tubes.  Arriving  at  the  bottom  of 
the  shaft,  the  combined  air  and  water  will  flow  in  both 
directions  horizontally,  the  air  separating  from  the 
water  until  all  of  the  air  is  accumulated  in  the  separat- 
ing-ehambers.  The  water  will  then  flow  up  the  up-take 
shaft  at  a  velocity  of  three  feet  per  second,  and  out 
through  the  outflow  gates. 

"The  air  entrapped  in  the  air-chamber  is  then  under  a 
head  of  water  195.5  feet  high,  varying  with  the  height 
of  the  tides.  This  compressed  air  is  then  led  up  the  up- 
flow shaft  in  a  14  inclh  pipe.  At  the  top  of  the  gates 
these  14-inch  pipes  are  united  into  a  30-inch  pipe,  which 
eonvej's  the  air  ashore." 

The  air  thus  compressed,  we  are  told,  will  contain  only 
about  one-sixth  the  moisture  that  is  in  the  atmosphere 
from  which  the  air  is  drawn.  This  dryness  makes  it 
particularly  adaptable  for  transmission  to  considerable 
distance,  in  pipes,  without  undue  friction.  The  author 
states  that  the  whole  5,000  horse-power  could  be  itrans- 
miflted  1  mile,  in  a  30-inch  pipe,  with  a  loss  of  only  1.5 
pounds  pres.sure,  or  10  miles,  in  a  48-inch  pipe,  with  a 
lo.ss  of  only  2.5  pounds  pressure.    We  read  further : — 

"This  air  can  be  used  cold,  without  danger  of  freezing 
in  expanding,  in  steam  engines  or  rock  drills.  A  test 
was  made  on  an  80  horsc-powcr  Corliss  engine,  in  wliich 


basin,  of  considerable  size,  connected  with  the  ocean  by 
a  comparatively  narrow  outlet.  Each  acre  of  such  basin, 
under  a  9-foot  tide,  is  capable  of  producing  5  horse- 
power. It  is  not  commercially  feasible  to  develop  such 
a  plant  with  a  basin  containing  much  less  than  200 
acres,  or  requiring  a  length  of  dam  exceeding  3  feet  per 
acre  of  pondage." 


THE  LATE  LORD  KELVIN. 

At  Glasgow,  Scotland,  on  December  17th  last  there 
occurred  the  death  of  Lord  Kelvin  (Sir  William  Thom- 
.son),  perTnaps  the  greatest  .scienti.st  of  the  age.  For  the 
past  twenty  years  he  had  been  sufi'ering  from  facial 
neuralgia  which  he  l)ore  with  such  patience  that  few 
realized  liis  atflietion,  but  it  was  only  two  weeks  prior 
to  liis  death  that  sucli  serious  complications  set  in  that 
death  resulted. 

Personally  Lord  Kelvin  was  one  of  the  most  charming 
of  men ;  his  modesty  and  the  way  in  which  he  inspired 
aflFection  in  all  who  met  him,  and  the  interest  and 
sympathy  which  he  showed  towards  every  one,  endeared 
him  to  all. 

Probably  no  oni'  has  eontrihuted  more  to  tlie  develop- 
ment of  physical  science  than  Lord  Kelvin;  not  only  was 
he  the  leader  of  his  own  time,  l)\it  he  was  certainly  one 
of  the  nid.st  reinarkMlile  men  nf  all  ages. 
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His  work  ia  science,  while  devoted  mainly  to  physics, 
was  often  turned  to  other  fields,  and  he  did  not  disdain 
to  use  his  great  knowledge  for  putting  scientific  dis- 
coveries to  actual  use.  In  fact  part  of  his  work  of  the 
most  immediate  importance  was  that  which  he  gave  to 
developing  useful  electrical  methods  and  apparatus.  He 
is  known  as  the  father  of  electrical  engineering,  and 
surely  no  one  has  done  more  to  put  this  profession  on  a 
scientific  basis,  and  in  this  way  raise  to  a  high  standard 
the  entire  engineering  profession. 

Lord  Kelvin  was  the  son  of  William  Thomson  and 
was  born  on  June  25th,  1824,  at  Belfast,  Ireland,  where 
his  father  at  that  time  wa.s  professor  of  mathematics.  In 
1830  the  Thomsons  removed  to  Glasgow,  as  his  father 
had  been  appointed  professor  of  mathematics  at  the 
university  there.  William  was  then  eight  years  old,  and 
at  the  age  of  ten  he  was  sent  to  school,  and  a  year  later 
he  entered  the  university  at  Glasgow,  where  he  soon  dis- 
tinguished himself  by  taking  first  prizes  in  mathematics. 

From  this  tLine  until  1899,  when  he  gave  up  his  pro- 
fessorship, with  the  exception  of  six  years  spent  as  a 
student  at  St.  Peter's  College,  Cambridge,  and  a  short 


The  Late  Lord  Kelvin. 

time  in  Paris,  he  was  connected  witli  the  University  at 
(Ha.sgow,  either  as  a  student  or  a  mem'ber  of  the  faculty. 
In  order  that  his  almost  lifelong  connection  might  not 
be  .severed  he  registered  as  a  matriculatf?  after  his 
resignation. 

The  abilities  of  this  great  man  arc  hard  to  chronicle. 
His  earli<'st  woi-k  wliicli  brought  him  a  reputation  was  in 


mathematics.  In' fact  his  defence  of  Fourier's  theorem 
in  harmonic  analysis,  written  in  1840,  when  at  the  age 
of  sixteen,  was  the  first  paper  he  published. 

In  1846  he  was  appointed  professor  of  natural  phil- 
osophy at  Glasgow.  At  that  time  he  was  only  twenty- 
two  years  old,  but  even  then  he  was  recommended  for  the 
position  as  "the  first  man  of  science  in  the  rising  genera- 
tion in  England."  During  the  fallowing  years  he  gave 
much  attention  to  geological  theories,  using  with  wonder- 
ful effect  his  great  mathematical  skill. 

It  was  in  telegraphy  that  he  showed  his  remar'l<able 
combination  of  mathematical  ability  and  meclianical 
ingenuity  which  distinguished  his  work.  Land  tele- 
graphy had  been  fairly  well  established  and  a  number  of 
shorter  cables  laid  successfully,  but  these  gave  some 
trouble,  and  the  theory  of  their  behavior  was  not  clearly 
understood.  Thomson  took  up  the  subject  and  worked 
out  a  mathematical  theory  showing  how  the  behavior  of 
the  cable  depended  upon  its  dimensions  and  how  it 
might  be  improved.  It  was  at  this  time  that  he  used 
the  hydraulic  analogy  to  make  clear  to  tho.se  readers  who 
could  not  follow  the  mechanical  argument.  This  notable 
accomplishment  led  to  his  appointment  as  electrician 
for  the  Atlantic  Telegraph  Company,  and  he  assisted  in 
laying  the  first  Atlantic  cable  in  1857,  after  two  un- 
successful attempts.  In  this  work  Thomson  was  the 
main  reliance,  not  only  for  his  grasp  of  the  physical 
theory,  but  for  the  mechanical  skill  displayed  in  over- 
coming the  ditficulties  of  the  work. 

He  invented  his  galvanometer  to  aid  in  the  work  and 
showed  the  necessity  for  using  pure  copper,  requiring 
the  company  to  specify  for  the  first  time  copper  of  "high 
conductivity"  for  the  cable.  The  failure  of  this  cable, 
due  to  mechanical  imperfecti(ms  merely,  encouraged  him 
to  continued  study,  which  led  to  the  successful  laying  of 
the  second  cable  in  1866,  whereby  permanent  communica- 
tion was  established. 

In  recognition  of  his  great  service  in  this  work  he  was 
knigh'ted.  and  under  the  name  of  Sir  William  Thomson 
was  long  affectionately  known. 

His  taste  of  sea  life  while  laying  the  cable  brought  to 
his  attenticm  the  imperfections  of  the  mariner's  compass 
in  those  days,  which  resulted  in  the  invention  of  the 
greatly  improved  in.strument  whicii  to-day  is  the  stan- 
dard of  the  world. 

During  the  seventies  and  early  eighties  he  gave  con- 
siderable thought  to  electrical  applications,  designed  a 
number  of  dynamos  and  showed,  in  1879,  that  economical 
high-itension  electrical  transmission  was  possible. 

In  1892  he  was  raised  to  the  peerage  and  upon  him 
was  conferred  the  title  of  Lord  Kelvin. 

He  visited  America  in  1897  and  again  in  19(12,  In 
1896  there  was  a  great  celebration  at  Glasgow  in  honor 
of  his  fifty-seventh  year  as  professor  at  that  univensitv 

Even  within  the  last  few  years  he  had  .shown  no  l(>ssen- 
ing  of  mental  activity  and  had  taken  an  important  part 
in  the  diseu.ssions  of  the  most  recent  physical  problems. 

His  death  leaves  a  vacancy  which  no  one  to-day  can 
fill. 


New   College  Exchange^  Bell  Telephone  Company,  Toronto 


For  their  College  Exchange  in  Toronto,  tlie  Bell 
Telephone  Company  of  Canada  have  recently  completed 
the  installation  of  an  entirely  new  central  office  equip- 
ment, which  has  many  interesting  features. 

The  building  was  erected  by  the  company  on  the 
southeast  corner  of  Bellevue  avenue  and  Oxford  street. 
in  a  good  residential  locality.  It  is  a  handsome  three 
storej"  and  basement  structure  with  50  feet  frontage  on 
Bellevue  avenue  and  120  feet  frontage  on  Oxford  street, 
and  was  designed  to  harmonize  with  the  character  of 
the  adjacent  surroundings,  with  which  it  is  in  perfect 
keeping. 

The  basement  walls  of  the  fronts,  to  the  level  of  the 
groiind  floor  window-sills,  are  of  dressed  Indiana  lime- 
stone, alx)ve  which  the  walls  are  of  light  buff  brick  with 
Indiana  limestone  trimmings. 

The  main  entrance  is  in  the  middle  of  the  Oxford 
street  front.     About  half  the  ground  floor  space  will  be 


power  apparatus  used  in  connection  with  the  switch- 
board. 

The  top  floor  i.s  devoted  entirely  to  the  switchboad 
and  is  one  of  the  best  lighted,  best  ventilated  and  most 
convenient  operating  rooms  in  the  country.  Somewhat 
of  a  departure  has  been  made  in  the  construction  of  the 
floor  of  this  room,  it  being  built  on  two  levels,  the  centre 
part,  between  the  two  rows  of  switchboards,  is  13  1-2 
inches  higher  than  that  upon  which  the  switchboards 
thenxselves  stand,  with  the  result  that,  while  men  work- 
ing at  the  back  of  the  boards  have  the  same  ease  of 
access  to  the  apparatus  as  if  the  floor  was  on  one  level, 
the  operators  sit  iipon  a  chair  of  normal  (height  and 
have  no  necessity  for  iising  a  foot  rest,  as  is  the  case 
with  the  usual  chair  which  is  required  with  a  floor  level- 
ed throughout.  With  this  arrangement  the  difficulty  of 
reaching  such  high  numbers,  as  require  the  operator  to 
stand  up  when  she  is  plugging  iu.  is  somewhat  lessened, 
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Floor  Plan  of  Operating  Room,   115  x  45  Feet,   sell  Telephone  College  Exchange,  Toronto. 


occupied  by  the  company's  various  clerical  offices,  while 
the  balance  will  be  utilized  for  special  training  school 
for  operators. 

On  the  first  floor,  at  the  top  of  the  main  staircase, 
are  rooms  for  the  accomodation  of  the  operators  employ- 
ed in  the  exchange.  These  consist  of  a  large  retiring- 
room  and  sitting-room  furnished  with  chairs,  lounges, 
tables,  etc.  There  is  also  a  small  kitchen,  which  is  in 
charge  of  an  attendant  and  from  whom  operators  may 
obtain  tea,  sugar  and  milk,  furnished  free  by  the  com- 
pany, when  off  duty.  Adjacent  to  these  are  lavatories, 
a  bath  room  and  locker  room.  In  the  locker  room  is  a 
clothes  drying  apparatus,  by  means  of  which  wet  wraps 
maj"  be  dried  before  being  placed  in  the  lockers,  which 
r.re  of  open  mesh  expanded  metal,  each  large  enough  to 
accomodate  the  belongings  of  two  operators. 

Crossing  the  entiri'  Bellevue  avenue  front  of  the  build- 
ing, occupying  not  ((uite  half  of  the  first  floor,  is  the 
terminal  room,  which  is  devoted  to  the  distributing  and 


and,  at  the  same  time,  the  supervising  operators,  who 
stand  behind  the  regular  operators,  have  a  much  better 
chance  to  see  the  board  and  aid  them.  The  whole  scheme 
is  somewhat  novel,  it  being  the  second  exchange  in 
Canada  (and,  as  far  as  we  know,  in  America)  to  be  so 
cons/tructed.  Consequently  it  is  being  watched  with 
considi-rable  interest  and  may  be  adopted  in  future 
exchanges  of  the  company's. 

The  equipment  is  of  the  usual  standard  battery  or 
relay  type,  using  lamp  signals,  and  is  similar  to  that  in 
Tise  in  the  main  office  at  Toronto. 

The  lines  enter  the  building  underground  in  400  pair 
lead  covered  paper  insulated  cables,  which  are  connected 
to  the  main  frame  by  silk  and  cotton  insulated  lead 
covered  cables.  The  main,  intermediate  and  relay 
frames,  the  coil  racks  for  the  line  and  intrunk  board 
with  their  fuse  panels,  the  power  plant  and  the  wire 
cliief 's  desks  are  all  located  in  the  terminal  room  on  the 
first  floor,  arranged  as  shown  in  the  plan. 
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The  power  plant  consists  of  the  main  battery  of  11 
G-41  chloride  cells  and  11  E-11  cells,  this  last  battery 
being  used  to  reinforce  the  main  battery  for  long  dis- 
tance work  and  also  to  operate  certain  keys  and  signals. 
Two  machines  are  provided  for  charging  the  larger 
battery,  one  being  held  in  reserve  in  case  of  a  break- 
down. Each  consists  of  a  Western  Electric  Company's 
D.€.  motor  direct  coupled  to  a  Western  Electric  Com- 
pany's dynamo  of  18,000  watts  capacity  at  30  volts,  the 
two  being  mounted  on  a  common  sub-base.  The  gener- 
ators are  specially*  designed  for  charging  telephone 
batteries,  having  a  large  number  of  segments  in  the 
commutator,  and  peculiarly  shaped  pole  pieces,  the  idea 
being  to  eliminate  noi.se  from  the  associated  telephone 
circuits  when  the  battery  is  being  charged.  The  smaller 
battery  is  charged  by  a  similar  motor  generator,  whieli 
has  an  output  of  750  watts.  Two  machines  are  provid- 
ed for  furnishing  current  for  ringing  subscribers'  bells 
and  working  the  many  signaling  circuits  operated  by  an 
interrupted  direct  current.     One  of  these  machines  is 


Floor  Plan  of  Power  Roo.m,  Bell  Telephone  College 
E.xcHANGE,  Toronto. 

run  from  the  street  circuit  motor,  the  other  is  a  dyna- 
motor  run  from  the  main  storage  battery.  The  neces- 
sary switches,  circuit  breakers,  measuring  instruments, 
etc.,  are  mounted  on  a  black  slate  switchboard,  the  cables 
from  which  are  carried  to  the  machine  and  fuse  panels 
along  the  basement  ceiling. 

From  this  terminal  room  the  lines  are  run  to  the 
switchboard  on  the  floor  above  in  switchboard  cables 
supported  on  structural  steel  ninways.  The  switch- 
board is  known  as  the  No.  1  relay  type,  having  a  capacity 
of  10,400  lines  and  equipped  at  present  for  5,600  lines, 
about  4,000  of  which  are  working.  Two  separate  switch- 
boards are  provided,  one  to  answer  originated  calls  of 
.subscribers  whose  lines  terminate  at  the  exchange,  and 
which  is  known  as  the  "A"  Iward;  the  second  switcli- 
l)oard  is  required  to  complete  calls  whicih  have  origin- 
ated at  other  offices  for  subscribers'  lines  ter- 
minating at  this  exchange.    This  switchboard  is  known 


as  the  trunk  or  "B"  board.  There  are  eleven  posi- 
tions adapted  to  receive  calls  from  other  exchanges, 
and  one  position  for  the  long  distance  business  of  the 
ofRce,  each  "B"  position  having  a  capacitj^  of  twenty- 
seven  trunk  lines.  The  "A"  board  consists  of  forty- 
eight  subscribers,  operators'  positions  and  two  testing 
positions,  each  operator  being  able  to  handle  the  calls 
from  about  one  hundred  and  thirty  subscribers'  lines. 
Two  desks  are  provided  for  the  chief  operator  and  her 
assistants,  each  equipped  with  facilities  to  enable  them 
'to  properly  direct  the  force  of  the  exchange. 

A  small  four-position  switchboard  is  placed  in  the 
middle  of  the  room  for  the  information  operators  wlho 
answer  enquiries  from  the  subscribers  with  regard  to 
new  numbers,  changes  and  miscellaneous  enquiries. 

On  the  whole,  the  exchange  is  one  of  the  best  and 
most  attractive  in  -the  country,  thoroughly  up-to-date  in 
every  particular,  and  should  enable  the  company  to  give 
the  best  service  to  its  subscribers. 


MONTREAL    CONTRACT. 

The  Fire  and  Light  Coimnittee  of  Montreal  adopted 
n  motion  on  December  30th  last  that  a  contract  for  the 
electric  lighting  of  the  city  streets  and  squares  be  award- 
ed E.  A.  Roberts  and  associates  for  ten  years  at  the  fol- 
lowing prices:  Arm  lamps  on  wodden  poles,  per  annum, 
$55;  on  ornamental  iron  poles,  $57.50.  For  the  electri- 
cal energy  for  lighting,  heating  and  industrial  purpo.scs 
for  the  city  and  citizens  of  Montreal  during  the  same 
period  the  rates  are:  For  incandescent  lights,  ten  cents 
per  kilowatt  hoiir,  with  cash  discount  of  5  per  cent,  for 
payment  in  ten  days  on  contracts  for  the  term  of  one 
year  or  over,  'and  10  per  cent,  for  payment  within  ten 
days  on  eo<ntraets  for  five  years.  The  contractors  are 
prepared  to  complete  the  placing  of  wires  underground 
within  two  years  from  the  signing  of  the  contract  in  the 
congested  district,  and  in  any  other  district  to  place  their 
wires  underground  simultaneously  with  the  placing  un- 
derground of  the  wires  of  all  other  electric  light  and 
telephone  and  telegraph  companies. 

The  jiower  necessary  to  carry  cmt  this  cnntract  will  be 
ilpvplo|ied  from  tlie  Beanharnois  water  powers. 


TORONTO  CARRIES  POWER  BY-LAW. 

Bv  a  majority  of  9..'0.")  thi'  power  by-law  was  carried 
in  Toronto  Xew  Year's  Dax'.  This  was  made  the  main 
plank  in  the  platforms  of  the  various  mayoralty  candi- 
dates and  from  the  first  week  of  preparation  for  the 
final  contest  it  was  evident  that  the  supporters  of  the  by- 
law would  have  their  wav. 


ELECTRIC  SMOKE   ABATING. 

Electric  air  filtration  is  the  idea  of  an  English  engin- 
eer, and  is  based  on  the  discovert'  that  a  body  positively 
electrified  by  100  volts  or  more  will  become  covered  with 
soot  in  a  single  d<Ty  in  a  smoky  atmosphere,  while  a 
negatively  charged  bod.v  remains  clean.  Inserting  a  sheet 
of  wire  ganze  in  the  intake  flue  of  a  ventilating  system 
and  electrifying  it  by  connecting  to  a  250  volt  supply 
main,  the  gau/.e  extracted  a  large  quantity  of  soot  from 
the  air. 


HIGH  TENSION  INSULATORS   FROM  AN  ENGINEERING 
AND  COMMERCIAL  STANDPOINT/ 


By  C.   E.   Delafield. 


The  science  of  properly  and  safely  insulating  line 
voltages  of  high  potential  has  not  kept  pace  with  the 
rlemanrls  of  transmission  engineers,  and  to-day  we  are 
face  to  face  with  the  proiblem  of  successfully  trans- 
mitting potentials  in  excess  of  100,000  volts.  In  Cali- 
fornia power  is  transmitted  at  60,000  volts  more  than 
200  miles,  but  great  line  losses  are  suffered  and  the  in- 
vestment in  copper  is  heavy.  An  increase  in  voltage 
from  60.000  to  150,000  would  make  it  possible  to  deliver 
this  power  with  reasonable  losses  and  in  much  greater 
quantity.  As  an  illustration  of  the  possibilities  of  de- 
livering power  at  150,000  volts,  it  would  be  possible  to 
deliver  the  power  generated  at  Niagara  Falls  economic- 
ally to  Boston,  New  York  and  Philadelphia,  and,  ap- 
parently, the  pi-incipal  hindrance  to  this  consummation 
at  the  present  time  is  in  the  fact  that  there  is  not  on 
the  market  what  might  be  termed  a  successful  insulator 
for  this  enormous  voltage,  although  the  merits  of  a  num- 
ber of  ditferent  types  of  insulators  are  at  the  present 
time  being  advocated  for  this  purpose. 

The  design  of  an  isulator  for  high  voltage — quoting 
the  words  of  Gerry — should  involve  a  consideration  of 
all  of  the  effects  of  electrical  tension  on  the  dialeetrices 
in  the  vi<'inity  of  the  conductors.  In  the  case  of  a  line 
insulator,  air  is  always  a  dialectric  in  combination  witb 
wood,  porcelain,  gla.ss  or  other  materials,  and,  wherever 
there  is  a  diiference  of  electrical  potential,  there  exists 
in  the  sourrounding  media  a  certain  state  of  strain 
called  an  electro-static  field.  This  state  of  strain  is  the 
i-csnlt  of  electrical  stress  applied  to  the  insulating  mat- 
iM-Jal.  It  frequently  happens,  when  several  dialectric 
materials  are  subjected  to  the  same  electro-static  field, 
that  one  or  more  of  the  materials  will  be  strained  be- 
yond tihe  limit  and  fail,  although  the  others  will  stand 
the  electrical  tension.  Air  adjacent  to  powerful  dia- 
lectrics  frequently  fails  in  this  manner,  tbus  giving  rise 
to  the  well-known  brash  discharge.  The  structural  fail- 
ure of  air  from  an  engineering  standpoint  has  been 
.studied  by  a  number  of  investigators,  including  Dr.  C. 
P.  Steinnietz.  Dr.  F.  A.  C.  Perrine,  Prof.  Harris  J. 
Rvan.  Mr.  ]\I.  IT.  Gerry  and  others,  and,  as  a  result  of 
thi'ii-  juiblished  investigation.s,  it  is  well  known  that  air 
at  tlic  ordinary  pressures  and  temperatures  has  a  much 
Idvver  dialectric  value  and  sitrength  than  the  common 
insulating  materials.  Air  in  thin  films,  adjacent  to 
solid  bodies,  lias  greater  strength  than  in  bulk  and  is 
still  inferior  to  such  substances  as  gla.s-s  and  porcelain. 
The  dialect rifl  strength  of  air  is  affected  'by  its  physical 
<-ondition  and  varies  directly  as  the  pres.sure  and  in- 
versely as  the  absolute  temperature.  Under  uniform 
conditions  dialectrics  rupture  at  definite  applied  ten- 
sions, Prof.  Ryan  having  .shown  that  there  exi.sits  for 
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each  dialectric  material  a  certain  strength  of  electro- 
static field,  which  will  cause  a  rupture.  These  being  the 
fundamental  rules  by  which  designing  engineers  fonn- 
ulate  fheir  plans  for  tIhe  manufacture  of  insulators  for 
varying  potentials,  it  can  well  be  seen  that  the  various 
forms  of  insulators  on  the  market  to-da.v  are  the  results 
of  working  out  these  rules  by  diiferent  individuals  look- 
ing at  the  same  thing  from  a  different  standpoint. 
That  is  to  say,  climatic  and  geographical  conditions 
exert  considerable  influence  in  the  design  of  an  insulator. 
Insulators  suitable  for  dry  atmospheric  conditions  would 
not  be  .suitable  for  a  condition  where  sea  fogs  and  dust 
exist,  and  there  is  no  question  but  what  a  correct  solu- 
tion will  soon  be  forthcoming  for  a  standard  insulator 
for  voltages  of  75,000  and  upwards.  In  fact,  as  noted 
before,  the  different  manufacturers  are  now  experiment- 
ing toward  that  end. 

Looking  over  the  'hi.story  of  high  tension  transmission, 
it  is  only  about  fifteen  years  since  we  looked  with  won- 
der on  the  Lauffen  transmission  line  of  30.000  volts  over 
100  miles.  To-day  there  are  thousands  of  miles  of  long 
distance  transmission  at  voltages  ranging  from  11,000 
to  65,000  volts,  and  great  credit  is  due  the  engineers 
who  have  designed  and  carried  out  this  work  in  the  face 
of  almost  insurmountable  obstacles.  The  progress  of 
high  tension  transmission  has  been  very  rapid,  and  in 
all  of  the  various  'branches,  with  the  exiception  of  the 
line  in.sulators,  it  is  now  possible  to  liandle  voltages  in 
excess  of  75,000  volts,  there  being  no  diiifieulty  whatever 
in  the  designing  and  manufacturing  of  .successful  trans- 
formers and  switchboard  apparatus  for  these  high 
potentials.  It  .should  be  taken  into  consideration  in  the 
future  designing  and  laying  of  transmission  lines,  the 
possibility  of  increasing  the  present  voltage  to  the  volt- 
age that  may  be  possible  a  year  (U-  more  from  now,  so 
that  large  quantities  of  power  may  be  economically  dis- 
tributed over  long  distances. 

It  has  been  demonstrated  by  ]iractice  that  verv  large 
generating  units  can  be  successfuU.v  operated  and  that 
both  steam  turbine  and  hydro-electric  plants  can  be 
operated  successfully,  and  tflie  one  question  to  be  decid- 
ed is,  liow  c;in  large  powers  that  are  so  successfully 
generated  be  distriliutcd  over  long  distances  econoniic- 
all.v.  taking  into  consideration  the  high  price  of  copper 
and  aluminum.  The  answer  to  this  question  is,  by  high 
voltages  only.  Up  to  the  present  time  the  commonly 
accepted  form  of  insulator  is  what  is  known  as  the  pin 
type,  meaning  by  that  an  insulator  having  for  its  rest- 
ing place  a  pin  imbedded  in,  or  fa.stened  to,  a  cross  arm ; 
this  pin  being  of  wood  or  metal.  Present  practice  has 
demonstrated  that  wood  can  be  safely  accepted  for  in- 
sulator pins  up  to  25,000  or  30,000  volts.  Beyotid  that 
it  is  advisable,  fov  mei^'lntnieal  reasons,  to  use  malleable 
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iron,  but  the  so-called  pin  type  of  insulator  has  reached 
such  dimensions,  in  the  endeavor  to  meet  requirements 
for  higher  voltages,  that  it  seems  to  be  the  consensus  of 
opinion  of  the  leading  high  tension  engineers  that  this 
type  of  insulator  has  reached  the  limit  of  good  line  con- 
struction, and,  when  one  stops  to  think  of  the  dimensions 
of  an  insulator  used  on  a  60,000  volt  transmission,  one 
is  inclined  to  think  that  the  engineers  are  correct.  Not 
only  is  it  a  difficult  matter,  from  a  mechanical  stand- 
point, to  find  a  pin  that  will  take  the  necessary  stress 
incident  to  an  insulator  of  this  large  size  and  weight,  but 
the  problem  of  manvifaeture,  from  the  standpoint  of  the 
pottery,  is  one  that  is  exceedingly  difficult,  so  that  ap- 
parently it  is  necessary  to  make  a  radical  departure  from 
the  present  practice  of  pin  insulation  in  order  to  take 
care  of  tlie  various  difficulties  that  are  encountered  in 
the  construction  of  insulators  for  the  higher  voltages, 
and  it  is  the  belief  of  the  writer,  and  also  of  other 
engineers,  that  a  suspended  form  of  insulator  will  be 
the  type  which  will  be  used,  it  being,  from  a  mechanical 
standpoint,  a  comparatively  simple  matter  to  suspend 
any  desired  weight,  and,  from  an  electrical  standpoint. 
it  seems  possible  to  so  design  an  insulator  that  it  will  be 
mechanically  strong  and  a  good  dialectric  as  well. 

The  suspended  type  of  insulator  would  have  the  ad- 
vantage that  ajnple  arcing  distance  could  be  provided 
without  making  the  insvilator  top  heavy  and  difficult  to 
manufacture.  It  sJiould  be  so  designed  that  arcing  can 
not  occur  until  the  voltage  is  sufficient  to  rupture  the 
air  and  cause  the  currrent  to  arc  from  end  to  end,  this 
feature  ]>eing  of  great  importance  where  the  insulators 
are  mounted  on  steel  towers,  which  is  conceded  to  be  the 
best  engineering  practice.  On  high  valtage  lines  where 
steel  towers  are  used  the  pin  type  of  insulator  for  100.- 
000  volts,  or  higher,  would  seemingly  be  almost  an 
impossibility,  owing  to  the  size  necessary  to  take  care 
of  the  surges  and  other  line  disturbances  and  owing  to 
the  fact  that  the  earth  potential  is  carried  into  the  head 
of  the  in.sulator  by  the  steel  pin  and  througli  the  metal 
towers. 

An  ideal  insulator,  for  all  conditions  of  high  voltage 
stress,  should  be  one  that  would  take  care  of  climatic 
conditions,  such  as  fogs,  dust  deposits,  salt  spray,  etc., 
and  should  have  as  few  still  air  spaces  as  possible.  That 
is  to  say,  it  should  expose  a  large  part  of  its  surface  to 
the  wind  and  .should  have  a  long  leakage  distance  of 
small  area.  In  the  designing  of  a  type  of  porcelain  in- 
sulator for  tlhis  das-s  of  work,  it  should  be  borne  in  mind 
that  cemented  parts,  if  there  are  any.  should  be  under 
compression  and  not  under  tension,  owing  to  the  strains 
to  which  it  may  be  subjected  from  expansion  and 
contraction.  There  should  be  as  few  air  spaces  as 
possible  to  avoid  the  accumulation  of  dust,  insects,  etc.. 
and  there  should  be  nothing  but  porcelain,  well  vitri- 
fied, between  the  points  of  opposite  potential.  Engineers 
are  no^'  at  work  along  the.se  lines,  and.  as  the  result,  a 
number  of  plans  have  been  proposed  embodying  more  or 
less  of  these  ideas,  and  it  is  only  a  question  of  a  short 
time  before  the  successful  insulator  will  be  evolved  for 


tihese  higher  tensions ;  if  it  has  not  already  come  to  pass. 

Leaving  for  the  time  being  the  open  question  of 
extraordinary  potentials,  we  will  take  up  the  question  of 
high  tension  transmission  as  it  exists  to-day.  Continuous 
operation  of  a  transmission  .system  is  an  absolute  essen- 
tial and  depends  to  a  large  extent  on  the  effectiveness  of 
the  in.snlator  used.  In  this  paper  the  writer  only  aims 
to  discuss  the  qualities  of  porcelain  insulators,  as  it  is 
now  generally  conceded  that  porelain  is  superior  to 
glass  for  the  manufacture  of  high  tension  insulators, 
and,  in  fact,  .supersedes  glass  wherever  the  question  of 
cost  is  not  a  paramount  problem.  In  the  designing  of 
an  insulator  for  any  given  voltage,  and  especially  for 
the  higher  voltages,  there  are  three  considerations  of 
primary  importance:  First,  electrical  design;  .second,  the 
mechanical  strength;  and  third,  the  quality  of  the  mater- 
ial. In  the  electrical  design  consideration  must  be  taken 
of  the  dialectric  strength  of  the  adjacent  air.  so  that 
sufficient  distance  be  allowed  between  the  points  at 
which  the  line  voltage  is  impressed  that  it  will  not  arc 
over  to  the  pin  or  cross  arm  under  ordinary  working 
conditions.  In  other  words,  make  the  potential  gradient 
as  gradual  as  possible  from  line  wire  to  ground.  These 
points  of  impressed  voltage  may  vary  greatly  in  an 
insailator  of  poor  manufacture,  although  of  the  same 
electrical  design.  For  instance,  in  two  insulators  of  the 
same  general  design  and  different  manufacture,  the  one 
having  the  greatest  electro-static  capacity  and.  therefore, 
the  greatest  electro-static  field,  will  suffer  from  brush 
discharge  and  arcing  over  sooner  than  one  having  less 
electro-static  capacity  and.  therefore,  less  electro-static 
field.  In  another  case,  two  insulators  of  the  same  design 
but  of  different  manufacture,  the  one  possessing  a  body  of 
greatest  density  and  which  is  the  most  vitreous,  will 
carry  ordinary  working  voltage  and  line  disturbances 
with  less  trouble  than  an  insulator  that  does  not  possess 
the.se  qualifications. 

Due  care  mast  be  exercised  in  the  manufacture  of 
porcelain  insulators  to  secure  the  necessary  dialectric 
strength  between  the  tie  wire  or  top  groove  and  the 
point  inside  the  insulator  which  is  in  closest  proximity 
to  the  head  of  the  pin,  providing  that  pin  is  made  of 
iron,  which  is  usually  the  case  in  voltages  in  excess  of 
30,000,  and  in  many  cases  misfortune  has  come  to  the 
engineer  who  depended  to  a  large  extent  on  the  pin  and 
cross  arm  for  additional  insulating  qualities.  Practice 
dictates  the  fact  that  on  the  insulator  alone  should  be 
the  reliance  of  the  engineer  for  his  insulation,  and  all 
insulators,  whether  of  porcelain  or  glass,  should  be  test- 
ed with  approximately  three  times  the  full  line  voltage 
brougiht  to  the  inside  of  the  insulator  head,  and  the 
entire  burden  of  correct  and  sufficient  insulation  should 
l)e  placed  on  the  insulator  itself  and  a  large  numlier  of 
line  troubles  would  be  prevented. 

It  has  been  the  unfortunate  habit  of  some  engineers 
to  consider  the  cost  of  the  insulator  of  paramount  im- 
portance, and.  when  one  takes  into  consideration  the 
imjxirtanee  of  Khe  insulators  to  the  construction  of  a 
line,  one  is  always  led  to  wonder  why,  by  the  additional 
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cost  of  a  few  cents  to  each  insulator,  a  reasonable  factor 
of  safety  is  not  obtained.  It  is,  however,  pleasing  to  note 
that  many  engineers  are  profiting  by  the  said  experience 
of  their  brothers  and  are  securing  their  insulators  based 
on  specifications  that  insure  a  reasonable  factor  of  safe- 
ty, and,  in  fact,  are  in  some  eases  going  to  the  other 
extreme  and  not  only  require  the  manufacturer  to 
guarantee  their  insulators  to  stand  a  rigid  test,  both 
before  and  after  erection,  but  in  one  case  which  the 
\\Titer  recently  noticed  an  additional  clause  was  inserted 
requesting  the  manufacturers  to  guarantee  that  the 
railroad  would  not  break  them  in  transit,  which,  we  will 
have  to  agree,  was  i-ather  a  severe  test. 

Reverting  once  more  to  the  electrical  design,  it  is 
necessary  in  the  design  of  an  insulator  that  the  factor 
of  safety  be  sufficiently  large  so  that  the  abnormal 
electrical  strains  that  may  be.  and  are,  occasionally 
brought  to  bear,  will  not  cause  a  puncture  and  conse- 
quently a  shut-down  of  the  line.  For  instance,  an  insul- 
ator designed  to  carry  50,000  volts  should  stand  a  dry 
test  of  approximately  150,000  volts,  thus  giving  a  fair 
factor  of  safety  to  enable  it  to  withstand  the  po-ssible 
surge  voltages  caused  by  short  circuits,  etc.  This  very 
fact  of  requiring  a  reasonable  factor  of  safety  in  the 
electrical  and  mechanical  design  of  an  insulator  has 
decided  the  limiting  possibilities  of  the  pin  type  of  in- 
sulator as  approximately  60,000  volts  line  voltage,  as,  to 
secure  a  factor  of  safety  of  three,  it  would  be  necessary 
to  build  an  insulator  of  mammoth  proportions  and  un- 
certain body,  having  a  weight  that  is  almost  prohibitive 
to  pin  work.  This  brings  us  again  to  the  conclusion  that 
the  only  method  of  securing  a  proper  factor  of  safety  on 
the  higher  voltages  would  be  to  use  a  suspended  type  of 
insulator. 

Having  discussed  the  engineering  design  of  a  high 
tension  porcelain  insulator,  the  writer  thinks  it  might  be 
of  interest  to  take  up  its  composition  and  the  difficulties 
of  manufacture,  concluding  with  the  tests  to  which  all 
insulators  should  be  submitted  before  being  placed  on  the 
line.  The  porcelain  of  which  a  high  tension  insulator 
is  made  is  composed  of  certain  proportions  of  English 
ball,  'China  clay,  some  domestic  clay,  commonly  called 
Tennessee,  and  some  eldspar  and  quartz.  The  clay 
forms  the  body  and  gives  the  proper  mechanical 
strength,  while  the  function  of  the  feldspar  and  quartz 
is  to  act  as  a  flux  and  thoroughly  permeate  all  the  parts 
of  the  insulator,  thus  making  a  thorouglily  vitreous  mass 
when  sulbjected  to  a  si^ifficient  heat.  This  mixture  hav- 
ing gone  tihrough  the  various  steps  of  grinding  is  forced 
through  a  filter  of  copper  or  silk  cloth  of  110  mesh  to 
remove  all  impurities,  and  is  then  formed  in  tlic  varioiLS 
shapes  and  designs  suitable  for  the  purpose  for  which  it 
is  to  be  used  and  placed  in  the  drying  room.  After  a 
suflScient  amount  of  moisture  has  been  removed  in  this 
way  the  insulators  are  dipped  in  the  glaze  solution  and 
are  again  placed  in  the  drying  room,  after  which  they 
are  placed  in  bhe  kilns  and  snbiected  to  n  heal  approx- 
imating 2,700  degrees  Fahreiiheil.  Tlic  funcfion  of  the 
glaze  is  to  give  the   insulator  the   necessary  color  and 


also  a  smooth,  even  surface,  in  order  that  dust  and  rain 
may  be  easily  dispelled.  Ordinary  unglazed  procelain 
would  come  from  the  kilns  a  pure  white  color  with  a 
comparatively  rough  .surface,  which  would  hold  the  dirt 
and  moisture,  so  that  it  is  necessary  to  glaze  the  insulat- 
or in  order  that  a  smooth,  glassy  surface  may  be  obtain- 
ed, as  well  as  the  desired  color.  If,  in  baking,  the  in- 
sulator is  not  subjected  to  the  proper  amount  of  heat  the 
body  of  the  clay  will  not  be  thoroughly  vitrified.  If,  on 
the  other  hand,  the  insulator  is  subjected  to  too  much 
heat  the  body  of  the  clay  will  be  porous.  Therefore,  it 
is  necessary  that  the  insulator  be  subjected  to  the  exact 
amount  of  heat  necessary  to  secure  the  desired  results. 

In  determining  the  exact  amount  of  heat  to  which 
these  insulators  shall  be  subjected,  ordinary  thermom- 
eters are  not  used,  but  a  small  carefully  prepared  cone 
of  pre-determined  composition  is  utilized,  which  is 
placed  at  intervals  in  the  kilns  and  is  observed  through 
.small  orifices  by  the  attendant.  These  cones  assume  an 
erect  position  under  any  degree  of  heat  below  the  desired 
one.  As  soon  as  the  pre-determined  point  has  been 
reached,  however,  the  cones  melt  and  form  glaze  and  at 
this  point  the  heat  is  turned  off  and  the  ovens  allowed 
moved  from  the  kiln  the  insulators  are  then  subjected  to 
a  most  rigid  electrical  and  mechanical  test  to  determine 
their  qualifications  for  the  work  which  they  are  design- 
ed to  do,  and  all  those  not  coming  up  to  the  specifica- 
tions should  be  rejected  at  this  time.  A  certain  number 
of  all  insulators  coming  from  the  kilns  are  subjected  to 
two  electrical  tests,  one  a  dry  test  to  determine  the  dia- 
lectric  strength  of  the  porcelain  body  and  the  other 
a  precipitation  test  to  determine  as  nearly  as  possible 
the  action  of  the  insulator  under  most  severe  climatic 
nealed.  This  process  cannot  be  hastened  but  takes  a 
certain  well-defined  time  for  its  operation.  When  re- 
to  slowly  cool,  so  that  the  wire  may  be  thoroughly  an- 
conditions. 

The  only  objection  that  has  been  offered  to  porcelain 
as  the  composition  of  which  the  insulator  should  be  made 
is  the  fact  that  in  no  other  way  than  the  above  described 
can  a  porcelain  insulator  be  properly  tested,  whereas 
the  defects  that  might  occur  in  glass  can  be  detected  by 
the  eye.  Unless  an  insulator  is  thoroughly  vitreous  and 
is  practically  non-absorlient  and  .shows  a  fracture  similar 
to  glass,  it  is  unfit  for  use  under  high  potential  stress. 
An  ideal  insulator  would  be  one  having  a  minimum 
amount  of  electro-static  capacity  witli  a  maximum 
amount  of  mechanical  strength,  but  in  tlie  ]iin  type  of 
in.sulator  a  .strange  phenomena  exists,  inasmuch  as  it  is 
necessary  to  .sacrifice  one  condition  to  some  extent  to 
obtain  the  other  good  points,  and  an  insulator  of  suc- 
cessful design  is  one  which  appearance  shows  contains  a 
happy  medium. 

The  "Westinghouse  Diary"  for  1908  has  reached  us. 
II  is  a  neat  little  booklet,  strongly  bound  in  black 
pchhlcd  Icatlier  and  containing,  besides  the  customary 
s])ace  for  memoranda  and  notes,  a  great  deal  of  informa- 
tion valuable  to  the  engineer  and  electrician. 


Analysis  of  Distribution  Losses  in  a  Large  Central  Station, 
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The  central  station  system  under  consideration  is  typi- 
cal of  those  in  service  throughout  the  country,  and  serv- 
ing the  larger  centres  of  population  and  including  adja- 
cent suburban  districts  within  a  radius  of  upwards  of 
fifty  miles  from  the  main  generating  station. 

This  sj'stem,  as  is  the  case  with  many  similar  systems, 
comprises  the  business  of  a  number  of  companies  that 
have  been  amalgamated  into  one  large  organization.  This 
larger  organization,  with  ts  greater  financial  resources 
and  highly  trained  administrative  and  engineering 
forces,  has  naturally  proved  better  fitted  to  meet  the  de- 
mands for  service  arising  from  an  area  of  450  square 
miles,  in  which  thirty  cities  and  towns,  having  a  popula- 
tion of  1,000,000  persons,  are  .served  by  the  system. 

Of  the  1.800  miles  of  streets  included  in  the  territory, 
750  miles  are  covered  by  the  lines  of  the  system,  which 
extend  forty-three  miles  in  a  sing'le  direction  from  the 
generating  station.  The  total  fifty-watt  equivalents  con- 
nected to  the  system  aggregate  1,600.000,  equal  to  80,000 
kilowatts.  This  load  comprises  the  usual  mixtures  of 
power,  heating  and  lighting  apparatus  which  constitute 
the  business  of  a  central  station  system.  The  maximum 
demand  is  approximately  forty-four  per  cent,  of  the 
c-onnected  load  at  the.  time  of  the  yearly  maximum,  and 
ajpproximately  twenty-seven  per  cent,  during  the  aver- 
age days  of  the  year. 

The  generating  equipment  consists  of  two  main  gen- 
erating stations,  one  generating  three-phase,  sixty-cycle, 
alternating  current  exclusively,  and  the  other  generating 
low  tension  direct  current.  In  addition  there  are  two 
.small  generating  plants  located  at  remote  parts  of  the 
system,  which  are  still  in  service  independent  of  the 
main  .system.  When  convenient,  these  will  be  discon- 
tinued as  generating  stations  and  converted  ijito  sub- 
stations supplied  with  current  from  the  main  generating 
station.  To  facilitate  the  distribution  of  current  over 
the  large  territory,  substations  are  maintained  at  suit- 
Hble  centres,  at  which  points  the  high  pressure  trans- 
mission lines  deliver  sixty-cycle,  three-phase,  alternating 
current  for  conversion  to  direct  current  and  alternating 
r'urrent  at  voltages  suitable  for  commercial  purposes. 

Three  transmission  pressures  are  used,  namely  2.^00 
volts,  4.600  volts  and  6.600  volts.  In  explanation  of  the 
apparent  complication  of  voltages  in  the  transmission 
system,  it  was  found  more  convenient  and  economical 
to  maintain  certain  installations  of  underground  cables 
and  motor  generators  which  were  acquired  in  the  pur- 
chase of  another  company's  plant  than  to  abandon  the 
large  investment  represented  by  such  equipment.  All 
new  installations  are  made  at  6,600  volts,  it  being  the 
intention  gradually  to  eliminate  the  lower  transmission 
vnltages  as  conditions  may  dictate. 

Throughout  the  entire  system  but  three  forms  of  ser- 
vice are  supplied  for  commercial  purposes;  that  is,  either 
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low  tension  direct  current,  single  or  three-phase  alter- 
nating current. 

The  low  tension  direct  current  district,  representing 
slightly  less  than  one  per  cent,  of  the  total  area  of  the 
system,  is  supplied  exclusively  by  three  wire  direct  cur- 
rent at  115-230  volts.  This  is  used  indiscriminately  for 
power,  lighting  and  heating  service. 

Similarly,  the  alternating  current  district,  embracing 
ninety-nine  per  cent,  of  the  area,  is  supplied  exclusively 
by  the  alternating  current  system  of  distribution.  Three 
types  of  primary  distributing  circuits  are  used  in  the 
various  substation  districts  according  to  the  demands 
for  service  as  foRows : 

(1)  2,300  volts,  single-phase  circuits  in  resident  dis- 
tricts where  only  lighting  and  small  power  .service  is  re- 
quired. 

(2)  2,300  volt,  three-wire,  three-phase  circuits  are 
Uvsed  in  districts  of  limited  areas  where  mixed  lighting 
and  power  service  of  considerable  amounts  are  to  be 
furnished. 

(3)  2,300  volt,  four-wire,  tHiree-phase  circuits  are  used 
in  districts  covering  large  areas  where  mixed  lighting 
and  power  service  is  fumi.shed. 

In  each  of  these  cases,  however,  service  is  furni.shed 
to  the  customers  at  115-230  volts,  single  phase,  for  light- 
ing and  small  power  service,  and  230  and  550  volts, 
three  phase,  for  power  service. 

In  addition  to  the  types  of  .ser\'ice  previously  referred 
to  for  commercial  service,  there  remains  the  street  light- 
ing service,  which  is  supplied  at  6.6  amperes  direct  cur- 
rent, or  alternating  current,  for  both  series-are  and  in- 
candescent lamps.  In  one  di.strict  3.5  amperes  series 
incandescent  lamps  are  used,  but  this  is  not  considered 
as  standard,  and  is  subject  to  change  when  convenient. 

To  place  the  sy.stem  on  the  basis  described  above  has 
not  been  so  simple  a  procedure  as  may  seem  from  a  cur- 
gory  reading  of  the  preceding  statements.  With  the 
acquisition  of  each  new  interest  and  its  territory,  it  was 
found  that  special  forms  of  service  were  being  supplied 
to  customers,  in  most  cases  diifering  from  tho.se  which 
are  now  considered  as  standard.  As  a  result,  at  one 
time  in  1903  some  twenty  different  forms  of  service 
were  being  supplied  to  customers,  with  the  attending 
complications  in  operating.  Special  apparatus  was  main- 
tained and  operated  to  supply  these  different  services, 
with  results  far  from  economical;  and,  while  much  of 
the  apparatus  in  service  was  as  modern  as  it  was  pos- 
sible to  be,  some  could  scarcely  be  considered  in  that 
class. 

It  was  apparent  from  a  compari.wn  of  the  kilowatt 
hours  sold,  with  the  kilowatt  hours  generated,  that  the 
difference  was  too  great  to  be  consistent  with  good  prac- 
tice. To  ascertain  the  rea.son  a  complete  survey  of  the 
whole  system  was  undertaken  with  a  view  of  eliminating 
the  uneconomical  features.  This  investigation  involved 
an  examination  of  each  customer's  connected  load  and 
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demand;  the  capacity  of  and  demand  on  each  trans- 
former in  the  alternating  current  district;  the  losses  in 
transmission  lines,  feedei-s  and  mains:  the  operation  of 
all  station  apparatus;  the  accuracy  of  all  recording 
meters — in  short,  all  the  details  of  the  uses  of  current 
by  the  company  and  its  customers.  As  a  result  of  this 
inquiry  it  was  deemed  advisable  to  proceed  with  the 
necessary  changes.  These  changes,  which  were  com- 
menced in  1903.  affected  the  following  parts  of  the  .sys- 
tem : 

A  certain  district  was  specitied  in  which  no  form  of 
service  other  than  the  three  wire  115-230  volt  direct  cur- 
rent service  would  be  supplied.  This  made  it  necessary 
to  transfer  all  the  alternating  current  ciistomers  affected 
to  the  direct  current  system,  remove  all  transformers 
in  this  district,  and  reconnect  the  alternating  current 
mains  as  a  part  of  the  direct  current  system. 

The  500  volt  direct  current  service  was  abandoned, 
and  all  motors  located  in  the  direct  current  district  were 
adapted  for  230  volt  direct  current  operation,  while  such 
as  were  outside  of  the  direct  current  district  were  re- 
placed by  alternating  current  motors. 

A  number  of  new  svibstations  were  installed  in  the 
direct  current  districts  to  provide  for  serving  the  rapid- 
ly increasing  business  of  the  company,  and  at  the  same 
time  to  reduce  the  excessive  losses  in  feeders  and  mains 
by  shortening  and  rearranging  the  distributing  points  of 
existing  feeders,  as  well  as  the  addition  of  new  ones. 

In  the  alternating  current  district  secondary  networks 
were  installed  and  the  number  and  capacity  of  trans- 
formers reduced,  the  total  reduction  in  this  case  being 
thirty  per  cent,  of  the  installed  capacity.  Changes  in 
sub.station  apparatus  were  effected  by  the  introduction 
of  new  apparatus,  all  adapted  to  supply  the  standard 
forms  of  service. 

The  results  of  tlieso  changes  may  be  seen  by  refer- 
ence Id  llie  ai-iMimpaiiying  tables: 

Table  I. 
Year  ending  .Jnne  30 — 

1903  49.122.344     31,569,741     64.26 

1904  ....     57,531,315     37,220,199     64.67 

190-,  64.161,987     41,910.281     65.31 

19(16 74,582.311     52.003,000     69.82 

T.vble  II. 
230   volt    motor 

generator   .    .     31.331.406     25.803.!)90     82.4  actual 
230  volt  conver- 
ters       30,004,639     25,803,990     86.0  assumed 

Saved  by  the  ase  of  converters— 1,326,767  kilowatt  hkjurs 
Table  III. 
Distril)ution  of  i-urreiit  for  the  year  ending  June  30, 
1906  :— 
Commercial  sales   ....     52,003.000         69.82 

Companv  use 2.774,383  3.72 

Total  los.ses 19.270,616         25.87 

Unaccounted-for  current       441.437  0.59 

Total  generated   ....     74.489,436       100.00 
Subdivision  of  total  losses — 

Losses   in   station   ap- 
paratus        10,586,117         14.21         16.6 

Los.ses  in  inter-statiton 


tran.smission   lines..       2.920.6.53  3.92  5.92 

Losses  in   feeders  and 

mains 5.763,846  7.74         10.50 


Tot.al  losses  station  ap- 
paratus and  lines  . .     19,270,616        25.87 

In  Table  I.  it  will  be  seen  that  there  was  an  increase  in 
four  j'ears  of  5.56  per  cent,  in  the  sales  as  compared 
with  the  manufactured  kilowatt  hours.  The  result,  how- 
ever, is  an  average  for  the  whole  year  1906.  For  the 
last  six  months  of  the  year  th'e  average  was  much  higher, 
it  being  actually  73.65  per  cent.,  this  figure  indicating 
future  possible  results. 

Losing  the  data  for  1906  as  given  in  Table  I.  as  a  basis, 
it  will  be  seen  that  it  would  have  been  necessary  to  manu- 
facture approximately  5,000,000  kilowatt  hours  more  in 
that  year  to  sell  the  same  amount  of  current,  if  the  con- 
ditions had  been  the  same  as  existed  in  1903.  Further, 
if  the  average  of  the  last  six  months  of  1906  had  been 
maintained  throughout  the  year,  a  further  saving  of 
5,000,000  kilowatt  hours  would  have  been  made  during 
the  year.  While  the  resulting  economies  have  in  them- 
selves justiiied  the  time  and  outla.v  necessary  to  make  the 
changes,  the  increased  eapaeit.v  of  the  system,  as  well  as 
the  simplifying  of  the  operating  conditions,  have  been 
results  far  outweighing  all  other  considerations. 

As  it  is  the  practice  of  this  company  to  use  motor 
generators  in  preference  to  synchronous  converters,  to 
transform  the  thref  phase  current  to  direct  current  for 
the  supply  of  service  to  the  115-230  volt,  three  wire 
direct  current  system,  it  may  be  suggested  that  a  further 
economy  could  have  been  effected  bv  the  use  of  con- 
verters. 

The  motor  generator  equipment  of  the  company  com- 
prises thirty-six  units,  having  a  total  capacity  of  10,210 
kilowatts,  and  varying  in  size  from  the  1,000  kilowatt 
direct  connected  sets  to  the  sixt.y  kilowatt  Edison  ibi- 
])()lar  l)elted  units  which  have  l)een  retained  in  service 
in  some  of  the  smaller  statipns.  In  Table  II.  are  shown 
the  actual  results  of  the  operation  of  this  apparatus  for 
the  year  1906.  There  are  also  shown  the  estimated  re- 
sults of  the  use  of  converters  of  the  same  sizes,  operated 
in  the  same  manner  as  the  motor  generators,  and  at  an 
assumed  etHciency  ealculated  from  the  nianufaeturer's 
data  on  such  sizes  of  apparatus. 

The  operating  effieiency  of  the  converters  is  estimated 
at  eighty-.seven  per  cent.,  less  one  per  cent,  for  the  cur- 
rent used  by  the  cooling  apparatus,  while  the  efitieiency 
of  the  motor  generators  was  82.4  per  cent.  The  table 
s-hows  a  saving  of  1,326,767  kilowatt  hours  by  the  use  of 
converters,  this  representing  the  premium  paid  for  the 
use  of  the  more  reliable  apparatus,  in  addition  to  which 
there  is  to  be  added  the  slightly  larger  iiivestmt>nt  neces- 
sary in  the  purchase  of  motor  generators.  Owing  to  the 
well-known  difficulties  incident  to  the  operation  of  sixty 
c.ycle  converters  in  a  large  system  where  continuous  ser- 
vice is  placed  above  all  other  considerations,  it  is  a  ques- 
tion of  individual  opinion  whether  a  company  is  ,iustified 
in  adopting  either  type  of  apj>aratus. 

In  the  altei-naliiur  c\irrent  svstem  the  total  losses,  in- 
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eluding  transmission,  step-down  transformer,  distribut- 
ing circuit  losses,  and  meter  losses,  aggregate  41.1  per 
cent,  equivalent  to  an  efficiency  of  58.9.  Eliminating 
the  losses  in  transmission  lines,  step-down  transformers, 
regulators,  boosters,  etc.,  the  total  losses  in  the  distribut- 
ing circuits,  meters,  etc.,  aggregate  24.2  per  cent.,  with 
a  resulting  efficiency  of  75.8  per  cent,  from  the  substa- 
tion to  the  customers'  meters. 

In  the  direct  current  system  the  total  losses,  including 
those  in  transmission  lines,  mottor  generators,  tie  lines, 
feeders  and  mains,  meters,  etc.,  aggregate  twenty  per 
cent.,  equivalent  to  a  system  efficiency  of  eighty  per 
cent.  Eliminating  all  los.ses  in  the  direct  current  sys- 
tem except  those  which  occur  between  the  direct  current 
switchboard  in  the  substations  and  the  customers' 
meters,  a  total  loss  of  7.54  per  cent,  is  shown,  or  an  effi- 
ciency of  92.46  per  cent. 

Two  fornLs  of  street  lighting  service  are  in  use,  each 
involving  the  operation  of  different  types  of  apparatus. 
In  one  case  motor  generators  are  used  to  convert  alter- 
nating current  to  6.6  ampere  series  direct  current,  and  in 
the  other  case  constant  current  transformers  are  used 
to  oibtain  the  6.6  ampere  series  alternating  current  for 
similar  service. 

The  total  lo.sses  in  the  6.6  ampere  direct  current  sys- 
tem are  31.9  per  cent.,  giving  an  efficiency  of  68.1  per 
cent.  For  similar  service  from  the  alternating  current 
system,  the  total  losses  are  15.2  per  cent.,  with  a  result- 
ing operating  efficiency  of  84.8  per  cent. 

The  methods  employed  in  preparing  the  data  by  means 
of  which  the  losses  in  the  system  are  determined  may  be 
understood  by  reference  to  TaWes  III.,  IV.,  V.  and  VI. 
These  tables  present  a  summary  of  the  year's  operation. 
Similar  tables  are  prepared  monthly  which  deal  with 
the  shorter  period  of  time. 

It  should  be  understood  that  with  the  exception  of 
such  items  in  the.se  tables  as  are  preceded  by  an  asterisk, 
all  the  data  shown  are  the  results  of  records  taken  from 
recording  wattmeters.  In  such  items  as  are  excepted, 
computations  were  necessary,  all  of  which  were  made 
from  reliable  data  furnished  by  the  manufacturer  of 
the  apparatus  in  question,  supplemented  in  many  cases 
by  tests  made  by  the  compan.y's  representatives. 

The  losses  in  the  individual  conuuereial  distributing 
circuits  were  determined  by  the  drop-of-potential  meth- 
od, a  constant  being  obtained  for  each  circuit  by  taking 
a  large  number  of  pressure  tests  iinder  all  conditions  of 
load.  The  lo.sses  in  the  direct  current  mains  were  esti- 
mated in  the  same  manner.  The  losses  in  the  street 
lighting  circuits  were  calculated  from  the  known  length 
of  the  circuits,  and  these  results  further  checked  by 
voltage  readings  at  the  station  while  the  circuits  were 
in  operation  with  a  known  number  of  lamps  burning. 

Every  year  the  company  makes  thousands  of  tests  of 
the  meters  in  iLse  on  the  customers'  premises.  For  the 
year  1906  the  results  of  all  such  tests  .showed  that  the 
average  meter  error  was  2.6  per  cent.  slow.  This  factor 
has  been  used  to  account  in  part  for  some  of  the  un- 
known losses,  the  total  tJhus  accounted  for  l)eing  approxi- 


mately 1.5  per  cent,  of  the  total  power  generated. 

Table  III.  shows,  in  the  first  part,  a  summary  of  the 
principal  itenLS  without  sxibdivision.  The  later  part  of 
the  table  subdivides  the  total  losses  in  the  system  into 
divisions  which  are  treated  individually  in  the  later 
tables. 

In  Table  IV.  the  losses  in  station  apparatus  are  .sub- 
divided and  di,stributed  among  the  various  pieces  of  ap- 
paratus used  in  the  operation  of  the  stations. 

Table  V.  indicates  the  losses  in  the  inter-station  trans- 
mis,sion  lines. 

Table  VI.  ^ows  similar  data  on  feeders  and  mains. 

(Continued  on  Page  28  ) 


GRIN. 

If   you  "re   up   against   a   bruiser   and  yon  're  getting 
knocked  about — 

Grin. 
If  you  're  feeling  pretty  groggy,  and  you  're  licked  lie- 
yond  a   doubt — ■ 

Grin. 
Don't  let  him  see  you're  funking,  let  him  know  with 

every  clout, 
Though  your  face  is  battered  to  a  pulp,  your  bloom- 
ing heart  is  stout ; 
.lust  stand  upon  your  pins  until   the  beggar  knocks 
you  out — 

And  grin. 

This  life's  a  bally  battle,  and  the  same  advice  holds 
true, 

Of  grin. 
If  you  're  up  against  it  badly,  then  it 's  only  one  on 
you, 

So   grin. 
If  the  future's  black  as  thunder,  don't  let  the  people 

see  you're  blue; 
Just  cultivate  a  cast-iron  smile  of  joy  the  whole  day 

through; 
If  they  call  you  "Little  Sunshine,"  wish  that  they'd 
no  troubles  too — 

You   may — grin. 

Rise  up  in  the  morning  with  the  will  that,  smuiith  or 

rough, — 

You'll   grin. 
Sink  to  sleep  at  midnight,  and  altliough  you're   fi'id- 

ing  tough. 

Yet  grin. 
There's   nothing  gained   by   whining,   and   you're   not 

that  kind  of  stuff; 
You're  a  fighter  from  away  back,  and  you  won't  take 

a   rebuff; 
Your   trouble  is  that  you  don't  know   wIumi  you   have 

had  enough — 

Don't  give   in. 
It    Fate    should    uovvn    you,    .just    get    up    and    t.'ike 

another  cuff; 
You  may  bank  on  it  that  there  is  no  jihilosophy  like 

bluff— 

And  grin. 
— From    "Songs   of   A   Sourdough,"    by    Robert    \V. 

Service. 
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LIGHTNING  CONDUCTORS  FOR  HIGH 
CHIMNEYS. 

In  tlie  last  issue  of  the  "Jourual  of  the  ^^jnerioan 
Society  of  Naval  Engineers,"  Dr.  N.  ^Monroe  Hopkins, 
eleortrical  engineer  for  eonso'lidated  power  plants  in  the 
Navy  Department,  gives  an  account  of  some  interesting 
experiments  made  to  determine  the  behavior  and  effect 
of  high-frequency  discharges  upon  a  model  chimney. 

A  Tesla  oscillator  was  used  capable  of  striking  through 
an  air  gap  of  4  feet,  and  it  was  estimated  thart  the  model 
chimney  and  its  conductors  were  subjected  to  electrical 
discharges  at  a  voltage  of  1,800,000  and  a  frequency  of 
200,000  oscillations  per  second.  The  results  of  the  ex- 
periments appeared  to  slrow  that  a  high  chimney  could 
be  adequately  protected  from  damage  by  lightning  by 
the  use  of  several  conductors  from  the  top  equally 
spaced,  and  the  employment  of  a  copper  spider  on  the 
top  of  the  chimney  connected  to  these  conductors.  The 
object  of  the  spider  is  to  pre\'ent  a  stroke  following 
a  current  of  hot  air  into  the  chimney.  The  practical 
conclusions  from  the  experiments  follow,  those  relating 


United  States  Navy  Department,  Details  of  Lightning 
Conductors. 

specifically  to  chimneys  being  in  the  form  of  specifica- 
tions, w^hich  have  been  officially  approved  for  the  in- 
stallation of  lightning  conductors  on  the  brick  power 
plant  dhimneys  of  the  navy.  The  accompanying  illus- 
trations. Fig.  1,  represent  the  top  of  the  chimney,  show- 
ing spider,  and  an  eath  plate  and  coat  points. 

For  the  complete  protection  of  a  central  power  plant, 
its  roof  and  trusses,  together  with  all  other  masses  of 
metal  without  and  within  the  building,  .should  be  metal- 
lically connected  with  chimney  conductors  as  well  as  to 
condnetors  running  along  the  top  of  all  roofing  and 
other  prominent  parts  of  the  building.  Sharp  points 
should  be  placed  at  close  intervals  somewhat  analogous 
to  the  protection  afforded  by  the  barbed  wire  netting 
u.sed  in  Europe  about  the  Imildings  of  dynamite  factor- 
ies. As  the  architecture  of  the  building  must  necessarily 
dictate  the  precise  arrangement  of  conductors,  the  speci- 
fications given  below  pertain  only  to  the  protection  of 
the  chimney,  which,  if  properly  provided  for,  because 
of  its  towering  height,  affords  also  good  protection  for 
the  building. 


Chimney  Protection  for  Power  Plants. — Lrightning 
conductors  shall  be  laid  up  in  the  form  of  a  seven- 
strand  cable,  and  each  strand  laid  up  with  si'veu  copper 
wires  of  No.  10  B.  &  S.  gauge.  For  chimneys  of  50  feet 
and  less  in  height,  two  lightning  eonductoi"s  shall  be 
used.  For  chimneys  over  50  feet  up  to  and  including 
100  fe«t,  three  conductors  shall  be  installed.  For  chim- 
neys higher  than  100  feet,  four  conductors  shall  be  in- 
stalled. All  heights  to  be  considered  from  ground  level. 
All  conductors  or  cables  shall  be  symmetrically  arrang- 
ed about  the  chimney  w-ith  one  cable  on  the  prevailing 
weather  side  of  the  chimney.  Said  lightning  conductors 
or  cables  to  be  securely  attached  both  mechanically  and 
electrically  to  independent  pure  copper  earth  plates  or 
bars.  In  oases  where  the  chimney  foundations  have  al- 
ready been  filled  in,  instead  of  earth  plates,  earth  ter- 
minals may  be  used,  composed  of  pure  copper  bars  3 
inches  by  1-2  inch  by  3  feet.  In  all  cases  the  lightning 
conductor  terminals  shall  extend  to  the  ground  water 
level,  and  in  no  case  shall  they  extend  less  than  15  feet 
from  the  ground  surface.  Earth  plates  shall  consLst  of 
pure  copper  3  feet  by  3  feet  by  1-8  inch. 

Application  of  Conductors  to  Chimney. — Each  lightn- 
ing conductor  shall  be  secured  to  the  exterior  of  the 
chimney  by  means  of  bronze  or  brass  anchors,  without 
the  intervention  of  any  insulators  or  insulating  material 
whatever.  The  brackets  for  attaching  the  ring  or  con- 
ductors to  chimneys  to  be  of  high  grade  bronze  or  brass, 
and  to  be  fitted  with  approved  clamps  for  securely  grip- 
ping said  conductors  and  making  good  electrical  connec- 
tion therewith.  The  tongues  or  shanks  of  the  anchors  or 
brackets  shall  enter  the  masonry  of  the  chimney  a  dis- 
tance of  at  least  6  inches,  and  shall  be  at  least  1-8  inch 
in  thickness  by  1  inch  wide,  terminating  in  a  suitable 
head  or  angle,  to  prevent  the  anchor  from  being  pulled 
out  of  the  masonry.  Anchors  tw  be  attached  to  con- 
ductors at  intervals  of  not  over  10  feet,  and  sweated  to 
the  conductors  with  solder  at  intervals  of  50  feet.  Con- 
ductors to  terminate  within  5  feet  of  the  top  of  the 
chimney,  and  to  be  connected  through  the  agency  of 
suitable  brass  or  bronze  fitting  and  soldered  to  a  1  1-2 
inch  ring  of  copper  attached  to  the  peripherj'  of  the 
chimney  by  brackets  spaced  not  over  2  feet  apart;  said 
brackets  to  enter  the  brick\vork  a  distance  of  at  least  6 
inches  and  to  be  of  approved  design,  with  a  tongue  at 
least  1  1-2  inches  in  width  and  1-4  inch  in  thickness, 
with  a  suitable  angle  or  head  to  prevent  pulling  out.  All 
joints  in  the  said  copper  ring,  as  well  as  between  the 
ring  and  conductor  or  cond^lctors  running  down  to  the 
ground  bars  or  plates,  and  including  the  latter,  to  be 
scraped  bright,  and,  after  making  a  secure  mechanie^il 
joint,  to  be  "sweated  with  solder."  Said  .solder  shall 
consist  of  one-half  lead  and  one-half  tin.  All  joints 
when  finished  shall  be  thoroughly  wa.shed  off  with  water 
to  remove  every  trace  of  soldering  salts,  acids  or  other 
compounds  used.  All  joints  secured  by  bolts  or  screws 
to  be  locknutted.  In  api^lying  conductors  where  the 
chininey  is  already  constructed,  holes  .shall  be  drilled  in 
the  brickwork  and  said  anchor  brackets  and  anchors 
grouted  in.  the  best  Portland  cement  being  used. 
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Terminal  Rods  for  Lightning  Conductors. — The  tvip- 
jHT  ring  shall  be  connected  through  the  agency  of 
olamps,  insnriug  a  igood  mechanical  and  electrical  joint. 
with  verticallj'-ai-ranged  copper  rods,  at  least  3-4  inch 
diameter  and  10  feet  in  length,  the  joints  to  be  sweated 
with  solder  as  before  described.  The  copper  rods  to  be 
placed  equidistant  around  this  ring,  and  supported  in  a 
rigid  position  vertically  through  the  agency  of  addi- 
tional anchors  set  in  the  masonry  and  a  copper  spider 
resting  on  chimney  top.  Rods  to  be  arranged  with  a  uni- 
form spacing  of  practically  4  feet.  This  is  taken  to 
mean,  for  example,  that  10  such  vertical  rods  shall  be 
provided  for  a  chimney  of  12  feet  outside  diameter  of 
chimney  at  top. 

Discharge  Points. — Each  rod  shall  terminate  in  a  2 
point  aigrette,  each  spur  or  point  of  this  aigrette  to  be 
at  least  3  3-4  inches  long,  the  bases  of  which  spurs  shall 
be  at  least  3-8  inch  in  diameter,  tapering  to  a  sharp  and 
well  tinished  point;  said  aigrette  to  be  provided  with 
approved  means  to  secure  a  strong  mechanical  and  elec- 
trical joint  with  the  vertical  rods  to  which  it  is  attached. 
The  joints  shall  l)e  sweated  with  solder. 

Chimney  Base  Protection. — All  lightning  conductors 
shall  be  enclosed  at  bottom  with  a  heavy  galvanized 
iron  pipe  of  1  1-2  inches  diameter,  and  extending  3  feet 
into  the  soil  and  10  feet  above.  Said  iron  pipe  to  be 
provided  with  approved  braickets  to  securely  hold  it  to 
the  chimney,  the  brackets  not  to  be  over  3  feet  apart. 


A  NEW  WESTINGHOUSE  AIR  COMPRESSOR. 

The  Westinghouse  Air  Brake  Company  have  been  for 
some  yeans  .supplying  varioas  industries  using  com- 
pressed air,  with  tlheir  standard  steam  and  motor  driven 
air  compressors.  In  a  large  number  of  industries,  how- 
ever, there  is  a  demand  for  a  compressor  of  smaller 
capacity.  The  company  has  therefore  developed  a  small 
belt  driven  compressor.  Which  has  now  been  thoroughly 
tried  out,  and  which  it  is  prepared  to  manufacture  in 
large  qauntities. 

The  new  compressor,  which  is  a  3  by  4-inch  belt  driven 
unit,  is-  characterized  by  the  same  superiorty  of  design 
and  eonstruction  as  the  larger  apparatus  now  standard 
in  railway  and  traction  practice  and  equally  success- 
ful in  commercial  wor'k.  The  weight  of  the  complete 
unit  is  218  pounds  and  its  base  is  12  inches  in  diameter. 
Its  compact  build  enables  it  to  be  located  in  limited 
.space  wherever  power  from  shafting  or  small  motor 
drive  is  available.  It  is  particular!}'  adapted  for  gas 
engine  starting,  automobile  garage  use,  charging  storage 
tanks  fori  small  pneumatic  tools,  general  machinery 
clearing  and  in  a  great  variety  of  cases  where  compress- 
ed air  at  high  or  low  pressures,  but  in  small  quantities, 
is  required. 

The  compressor  is  of  the  vertical  single-cylinder, 
single  acting,  water-jacketed  type,  operated  by  power 
delivered  to  a  30-inch  fly  wheel,  attached  to  a  crank 
shaft,  the  rotation  of  which  drives  the  piston  in  the 
cylinder  by  means  of  a  connecting  rod.  The  diameter  of 
the  air  cylinder  is  3  inches,  the  stroke  of  the  piston  is  4 


inches,  and  the  rated  capacity  of  the  pump  is  4  cubic 
feet  of  free  air  at  250  revolutions  per  minute.  It  will 
operate  satisfactorily  against  anj-  air  pressxire  up  to  250 
pounds.  At  250  revolutions  per  minute,  its  speed  of 
maximum  efficiency,  and  against  200  pounds  air  pres- 
sure, approximately  one  brake  horse  power  is  required 
to  operate  the  pump. 

Since  the  act  of  compressing  alw-ays  raises  its  temper- 
ature, the  cylinder  is  surrounded  by  a  water-jacket, 
through  which  a  constant  circulation  of  water  is  main- 


New  Westinghol'se  .\ir  Compressor. 

tained,  thus  lowering  the  temperature  of  the  discharged 
air  and  increasing  the  efficiency  of  the  compressor  and 
at  the  same  time  greatly  reducing  the  effects  of  over- 
heating, due  to  prolonged  operation. 

A  detailed  description  of  the  new  compressor  is  to  be 
found  in  a  booklet  just  is-sued  by  the  Westinghouse  Air 
Brake  Company. 

ELECTRIC  BRONZES. 

We  understand  tliat  the  Midland  Electric  Company, 
D'Youville  Square,  Montreal,  have  just  received  per 
steamer  "Monut  Temple"  twenty-three  cases  of  French 
electric  bronzes,  slightly  damaged,  which  they  have 
placed  on  sale  at  less  than  cost.  Any  of  our  readers  who 
are  in  the  market  for  such  goods  would  doubtless  find  it 
profitable  to  communicate  with  them. 
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TWO  PRIMITIVE  ENGINES. 

By  Henry  A.  Cozens,  Jr. 

A  short  time  ago  I  came  across  a  very  interesting 
account  of  some  of  the  earliest  forms  of  the  steam 
engine  which  someone  else  might  be  interested  in,  and 
I  have  written  a  short  summary  of  two  of  Hero's 
engines.  ' 

Hero  was  no  doubt  the  pioneer  in  steam  and  in 
steam  engineering,  and  after  experimenting  with  the 
expansive  force  of  steam,  made  several  devices  embody- 
ing many  of  the  principles  of  the  modern  steam  engine. 
About  130  years  before  the  birth  of  Christ,  Hero  design- 
ed and  built  an  engine  embodying  the  principle  of 
action  and  reaction.  This  engine  was  the  first  example 
of  the  principle  on  which  the  steam  turbine  is  based. 

Referring  to  Fig.  1,  into  a  closed  vessel  A,  Hero  placed 
some  water  which  was  heated  by  means  of  a  flame  F 
placed  under  the  vessel,  thus  causing  the  generation  of 
steam.  From  the  opposite  sides  of  the  vessel  were  pipes 
P  extending  outward,  all  being  the  same  length.  Near 
the  ends  of  the  pipes,  holes  H  were  located  on 
opposite  sides.  This  part  of  the  apparatus  was  mounted 
on  a  shaft  S,  bearing  a  pulley  or  some  other  means  by 
which  to  transmit  the  power  generated.  When  the 
steam  was  generated  the  machine  began  to.  rotate  as 
the  steam  issuing  from  the  holes  pushed  the  arms  back- 
ward. Hero's  engine  is  not  known  in  the  world  to-day 
as  a  practical  unit  for  power  purposes,  and  the  nearest 
device  that  bears  any  relation  to  it  is  the  automatic 
lawn  sprinkler,  which  operates  on  the  same  principle, 
but  VLses  water  instead  of  steain  as  the  power  factor. 


shipped  in  the  temple  and  who  thought  it  a  miracle 
wrought  by  some  superhuman  being  to  see  the  temple 
doors  open  when  a  fire  was  built  on  the  altar  and  the 
doors  close  when  the  fire  was  estinquished.  It  was  not 
by  means  of  steam  but  by  air  that  the  trick  was  accom- 
plished, athough  it  demonstrated  the  principle  upon 
which  the  first  atmospheric  or  low  pressure  engine  was 
based. 

Referring  to  Fig.  2,  A.  is  a  hollow  altar,  constructed 
so  that  a  fire  may  be  built  upon  it,  P  represents  a  pipe 


leading  from  the  altar  to  the  closed  tank  T,  and  PP  a 
pipe  leading  upwards  from  the  tank  to  the  bucket  B, 
which  is  suspended  from  a  pully.  The  temple  door  D 
was  attached  to  a  drum  DD,  about  which  are  ropes  to 
the  bucket  and  to  the  counter  weight  C.  The  action  was 
as  follows:  When  the  fire  was  lighted  on  the  altar  the 
air  contained  therein  was  expanded  and  forced  the 
water  from  the  tank  into  the  bucket,  which,  on  becoming 
heavier  than  the  counterweight,  turned  the  drum  and 
thereby  opened  the  doors.  "When  the  fire  was  extin- 
quished  a  partial  vaeum  was  caused  in  the  tank  and  this 
sucked  the  water  from  the  bucket  back  into  the  tank 
and  the  bucket,  becoming  lighter  than  the  counter- 
weight, caused  the  door  to  close.  Since  the  machinery- 
was  all  concealed  under  the  floor  the  mystery  appeared 
very  great  to  the  worshippers. 


The  i)rinciple  of  action  and  reaction,  as  demonstrated 
by  Hero's  engine,  is  accepted  to  this  day  and  is  used 
in  connection  with  the  numerous  types  of  waterwheels 
and  steam  turbines,  although  steam  instead  of  acting  on 
the  atmospliere  acts  against  the  turbine  casing  or 
against  the  blades  of  the  wheel  itself. 

Another  ingenious  device  attributed  to  Hero,  in  which 
the  theory  of  expansion  was  used,  might  be  termed  the 
"Temple  Door  IMy.stery."  The  device  was  merely  in- 
tendod  to  make  an   impression   on   the  jx-ople  who  wor- 


ENGINEERS'  EXAMINATION. 

The  returns  for  the  recent  examinations  conducted  at 
Victoria  by  llr.  Baxter,  senior  inspector  of  machinery, 
at  which  eandidfltes  were  trying  for  engineers'  certifi- 
cates, are  now  to  hand,  and  the  following  were  success- 
ful: 

For  second-class — J.  B.  Penty,  Walter  Cartlidge  and 
W.  Morell. 

For  tliird-class — 0.  Jae<ibson,  W.  Walker,  A.  C.  Kick, 
.1.  McLaren,  A.  J.  Tavlor,  R.  Tliurm.  James  Walker  and 
r.  Fox. 

For  fourth-class — T.  Carey,  R.  Alirani,  T.  Armstrong, 
J.  Humphrey  and  J.  D.  Ross. 

Second-dass  engineers  are  permitted  to  operate  up  to 
500  horse-power  steam  plants;  third-class  up  to  250 
horse-power,  and  fourth-class  up  to  25  h«rse-power.  A 
fourth  may  also  act  as  second  engineer  up  to  250  horse- 
power, ■and  a  third-class  may  act  as  second  engineer  to 
the  higher  jiowercd  sicain  plants. 
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I     QUESTIONS  AND  ANSWERS     f 
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{  2  )     Your  power  factor  is  ''~-^^—   =  6i   per  cent. 


GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS: 


Questions  to  be  answered  in  any  specified  _i: 
the  dose  of  the  month  preceding  public 


ved.    unless   special   circum- 
hould   be   in   our  hands   by 


^.  Questions  should  be  confined  to  subjects  of  general  interest.  Those  pertain- 
ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

,.  Xo  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 
questions  clearly,  so  that  there  can  he  no  possible  doubt  as  to  the  infor- 
mation required. 

<.     In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 


Question  No.  1. — Some  incandescent  lamps  which  I 
recently  received  have  given  trouble  by  burning  out 
very  quickly,  nearly  all  showing  a  little  crack  on  the 
side.  Can  you  diagnose  the  trouble  and  suggest  a 
remed.y  ? 

Answer. — Tour  difficulty  is  due.  in  all  probability,  to 
static  electricity  attracting  the  filaments  against  the 
glass.  "When  the  lamp  is  lighted  the  point  touching  the 
glass  get  burnt  throug'h.  At  the  same  time  the  hot  fila- 
ment very  often  cracks  the  glass,  the  fracture  being  gen- 
erally known  as  a  star-crack.  This  trouble  makes  itself 
felt  more  particularly  at  this  time  of  the  year,  a  cold 
dry  atmosphere  being  very  conducive  to  it,  so  much  so 
that  under  such  conditions  the  simple  operation  of  pull- 
ing the  lamp  out  of  its  cardboard  wrapper,  if  done 
quickly,  will  generate  enough  static  to  pull  the  filament 
over  hard  against  the  bulb.  Breathing  on  the  lamps,  or 
putting  them  in  a  warm  room  and  sprinkling  tte  floor 
with  water,  is  the  simplest  remedy.  The  above  of  course 
assumes  that  your  trouble  shows  itself  when  the  lamps 
are  first  put  on  and  not  at  some  time  afterwards.  If  the 
latter,  as  is  often  the  case  in  dusty  locations,  such  as 
wollen  mills  and  woodworking  .shops,  it  probably  arises 
from  unusual  charges  of  static  being  carried  from  the 
belts  to  the  lamps  by  means  of  the  dust  floating  in  the 
air.  In  this  case  you  can  generally  get  over  the  difficulty 
by  putting  static  combs  on  t'he  biggest  of  the  belts,  par- 
ticularly those  driving  dynamos.  In  addition  to  this  it 
is  sometimes  necessary  to  use  lower  efficiency  or  higher 
candle  power  lamps,  the  filaments  of  which,  being  stiflfer, 
are  better  able  to  resist  the  side  strain. 

Question  No.  2. — Would  you  please  explain  to  me  what 
is  meant  by  the  impedance  of  a  circuit,  also,  what  is  the 
power  factor  of  a  line  containing  two  arc  lamps,  each 
taking  10  amperes  and  300  watts,  connected  in  series 
with  each  other  and  with  a  choking  coil  consuming  80 
watts  across  110  watts? 

Answer. — The  impedance  of  a  circuit  is  that  charac- 
I eristic, of  an  alternating  circuit  which  corresponds  to 
resistance  in  a  direct  current  circuit.  Thus  in  alternat- 
ing work,  instead  of  Ohm's  original  law,  "Current  = 
Ki^s'ta^ice  "  ''^'"&  true,  you  have  to  use  "Current  = 
iity°dance'"  '"  actual  value  it  is  equal  to  the  square  root 
of  the  sum  of  the  squares  of  the  reactance  and  the  resis- 
tance, or  "  Impedance    =  V  (Reactance)^  +( Resistance)' 


Question  No.  .3. — Explain  the  easiest  method  of  start- 
ing up  gradually  a  50  or  100  horse-power  induction  mo- 
tor on  550  volt  circuit  in  the  event  of  the  starting  com- 
pensator being  disabled. 

Answer. — "We  do  not  know  of  any  easy  method  under 
the  conditions  you  name,  because  such  a  situation  is  gen- 
erally very  trying.  If  you  have  any  ofher  motors  in  the 
plant  which  are  not  materially  smaller  than  the  one  with 
the  disabled  compensator,  you  could  cut  in  a  double 
throw  switch  between  one  of  them  and  its  compensator, 
arranging  the  wiring  so  that  with  the  switch  thrown  one 
way  the  motor  was  connected  to  t'he  leads  coming  from 
the  compensator,  and  when  the  switch  was  thrown  the 
other  way  the  motor  was  connected  directly  to  the  550 
volt  lines.  This  would  enable  you,  after  the  motor  had 
been  started  in  the  ordinary  manner,  to  connect  it  to  the 
mains  and  keep  it  running  (by  simply  throwing  the 
double  throw  switch)  w'hile  leaving  the  compensator 
free.  Then,  if  you  connected  the  motor  with  the  dis- 
abled compensator  in  the  same  manner,  by  means  of  a 
second  double  throw  swit<;h,  you  would  be  equipped  to 
start  either  motor  by  the  one  good  compensator.  Fail- 
ing this  extra  compensator,  about  the  only  thing  you  can 
do  is  to  throw  your  motor  straight  onto  the  550  volt 
line,  though  ttis  could  scarcely  be  called  an  easy  start; 
in  fact,  you  would  probably  have  to  reinforce  all  your 
fuses  before  you  could  get  the  motor  started.  Of  course, 
■  if  you  are  operating  your  own  plant,  you  could  bring 
the  voltage  away  down  on  it  before  throwing  in  your 
switch,  then  raising  it  gradually  would  give  a  start  that 
would  be  almost  easier  than  with  a  compensator.  If 
you  had  more  than  one  motor  you  would  need  to  start 
them  all  simultaneously,  that  is.  leave  all  the  compensa- 
tors in  the  running  position. 

Question  No.  4. —  (a)  In  a  three  phase  revolving  field 
type  .synchronous  motor,  are  all  the  armature  coils  sub- 
jected to  the  same  potential  strain  ? 

(b)  Is  the  result  of  making  a  bad  short,  when  syn- 
chronizing an  high  voltage  synchronous  motor,  injurious 
to  the  motor?  Rliould  high  voltage  synchronous  motors 
be  capable  of  with.standing  this  strain?  Is  t'he  result 
any  more  injurious  than  a  short  eirciiit  occurring  on  the 
power  line  resulting  in  the  .synchronous  motor  dropping 
out  of  step  ? 


(a)  Answer. — Provided  that  each  of  the  three  arma- 
ture windings  in  a  three  phase  machine  is  identical  with 
the  others,  whic'h  is  practically  always  the  case,  any  and 
all  coils  are  subjected  to  the  same  electrical  and  mechani- 
cal stresses.  These  stresses  rise  and  fall  simultaneously 
in  all  the  coils  composing  any  given  phase,  but  the}''  arc 
not  simultaneous  as  far  as  the  three  phases  are  concern- 
ed, tliose  in  phase  B,  for  instance,  being  one-third  of  a 
cycle  behind  phase  A,  and  phase  C  being  yet  another 
third  behind  phase  B. 

(b)  Answer. — Yes,  the  effect  is  undoubtedly  injurious, 
ill  that  it  puts  on  the  motor  very  severe  and  abnormal 
strains,  both  mechanical  and  electrical.     On  the  other 
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hand,  all  modern  machinery  is.  generally  rugged  enough  equipments,  as  in  the  present  case.    This  would  be  par- 

to    stand   these    without   breaking    down,    though    their  tieularly  true  in  certain  parts  of  the  country,  where  the 

effects  can  never  be  anything  but  more  or  less  harmM,  limitations  placed  by  the  local  authorities  on  permis- 

each  repetition  tending  to  shorten  the  life  of  the  ap-  sible  operating  conditions  are  less  severe,  and  where  the 

paratus.    Theoretically,  the  conditions  you  describe  may  quality  and  the  continuity  of  the  service  are  not  of  such 

not  be  quite  as  severe  as  a  short  on  the  power  line,  but  paramount  importance — all  conditions  tending  to  greater 

we  think  that  praetieallv  t'here  would  be  very  little  dif-  economy  and  reduction  of  operating  losses  than  is  pos- 

e  u  +  t-\.^  t-r^^  sible  in  the  present  system, 

ference  between  the  two.  ^  ' 

Question  No.  5.— "Would  vou  please  explain  to  me  what  Iable  1\  . 

is  the  meaning  of  the  term'' '  compensating  voltmeter"  1  ^^^f'J_''  ^*^^^°^'  apparatus  for  the  year  ending  June  30, 

Answer.-A   compensating  voltmeter    consists    of    a  230  volt  motor  generators     5,527.416        7.42         17.6 

standard  voltmeter  combmed  with  an  auxiliary  piece  o±  ^qq  ^,^^^  ^^^^^^  generators        373,059        0.50        33.6 

apparatus,  called  a  compensator,  the  whole  being  arrang-  Series  arc  motor  genera- 

ed  in  such  a  manner  that  the  voltmeter  indicates  the         tors 2,403,471         3.22        25.5 

voltage  at  some  distant  point,  and  not  at  the  point  where  Step-down  transformers  .     1,010,848         1.36  3.23 

it  is  located.    The  compensator  is  generally  made  adjust-  ^^?;^   ''^''''!\  '''^'-        n8,548         0.16  5.40 

able,  so  that  it  can  be  set  for  a  variety  of  lines,  the  length  ^p^t^^tiai  regulators  . .   .  65,353         0.09  3.53 

of  the  circuit,  distance  between  wires,  circular  mills,  etc..  Batteries 807,067         1.09         43.2 

all  affecting  the  setting :  though  once  the  adjustment  has  Boosters    211,264         0.28         63.0 

been  madp  for  any  given  line  the  voltmeter  will  read  Balancers 67,725         0.09 

correctly  under  any  and  all  changes  of  load,  power  fac-  Water  rheostats  for  test-  ^  ^^^ 

tor,  etc.    The  equipment  is  exceedingly  valuable  for  use  ° '  

in  power  houses,  where  it  is  desired  to  know  the  voltage,  Xotal 10,586,117       14.21 

not  in  the  power  house  itself,  but  at  the  centre  of  distri-  Table  V. 

bution.    It  takes  the  place  of  the  old  pressure  wire  sj^s-         Losses  in  iuter-station  transmission  lines  for  the  year 

tern,  on  which  it  is  quite  an  improvement,  as  no  extra  ending  June  30,  1906: — 

lines  are  necessary,  everything  being  placed  directly  on  ij  Pjase  2,300  volt  lines  1,556,981      2.09       8.41       24.8 

.  -i  phase  4,600  volt  lines        9b,813       0.132     1.52         8.7 

the  switchboard.    3  pj^^^g  qqqq  ^^^^^  ^-^gg      770,577       1.04      3.55      29.1 

230  volt  direct  current 

ANALYSIS  OF  DISTRIBUTION  LOSSES  IN  A  tie  lines 49't,282      0.66     18.30        3.6 

LARGE  CENTRAL  STATION.  ^^^^,^^ — —     —     — 

(Continued  troml'age  aj.)  '  ' 

Table  VI. 

The  preparation  of  these  data  involves  the  labor  of  ^^l!'"^  '"  ^'''^"■'''  ='"'^  "'*''"'  *"'"  •''^''''  '^'^'^'''^  '^""'^  ^^• 

one  man  for  a  period  of  approximately  one  week  each  *o  300  volt  emnmerfial  lines     1.854,854         2.50       25.1 

month.    It  is  his  duty  to  watch  the  operation  of  the  sys-  230  volt  d.  e.  feeders 1,901,948         2.55         4.93 

tem  through  the  statistics  furnished  him  by  the  operat-  *230  volt  d.  c.  mains  ....        641,343         0.86         2.00 

ing  and  sales  departments,  comparing  them  with  data  *500  volt  d.  c.  feeders 74,466         0.10        9.15 

which   have   ibeen    prepared   representing    the   possible  ^^Street  lighting  circuits  . .        809,103         1.08         9.53 

,.  .  ^    a,  .  „  ^.         J,  *Meter  potential  losses  .  .  .        482,132         0.65 

maximum  conditions  01  emciency  01  operation  01  every  '  

piece  of  apparatus  and  reporting  for  investigation  any  Total    5.763,846         7.74       10.5 

divergence  from  the  estimated  average  operating  losses.  — 

Curves  are  prepared  moutlily  which  show  the  percentage  POISONING  FROM  MOTOR  GASES. 

of  los.ses  in  the  current  handled  by  each  motor  generator,  ^   ^,,^,.i„„^  .„,^,   |,itg,,g<,ting  fact  regarding  what   mav 

storage     battery,  balancer,  booster,     exciter,  step-down      ,,_.    ,,,^,j,,^j    '•  Automobile-poisoning"    has    l>een    reeentlv 

transformer,  constant  current  transformers,  or  any  other     ,,„„,„Hinicated  to  the  Paris  Societv  of  Legal  Medicine  bv 

station  apparatus,  thereby  providing  means  for  immedi-      ^j,.  y^.^^.^^,^  Briaud,  as  reported  in  "La  Nature"  (Paris. 

ately  detecting  any  unu.sual  results,  and  furnishing  an      November  16th).    Says  this  paper:— 

invaluable  check  on  the  operation.  <crp^g  ^^..^^^^  ^^^^  ^^.^  capable,  if  the  journey  is  a  long 

Aside  from  the  value  which  fhese  data  may  have  from      ^ne,  of  producing  real  symptoms  of  poisoning.     Some 
an  operating  point  of  view,  it  is  of  considerable  interest     automobilists  have  aetually  been  obliged  to  give  up  their 

in  indicating  the  characteristics  of  each  district  as  a  favorite  sport  because  of  the  ga«>s  which,  penetrating  in 
revenue  producer,  thus  making  it  possible  to  judge  ac-  ^^^^.^^  quantities  even  to  the  interior  of  the  vehicle, 
curately  of  the  advisability  of  making  extensions  for  p.,„^g  (j„.,„  prg.sLstent  trouble.  The  waste  gas<>s  not  be- 
the  different  classes  of  service.  i„„  adai)tcd  for  contact  with  our  bronchial  tubes,  it  is 

If  there  should  be  undertaken  at  this  time  the  eon-      ,„.„p,.r  to  notify  the  aufonu.liilc-niaUers  that  the  fiwirs  of 
striiction  of  a  generating  and  distributing  system  simi-      n,,.;,.  ,u;,i^hines  should  be  made  as  tight   as  possible,  in 

hir  to  the  one  under  consideration,  the  installation  would  ,„.,|er  that  passengers  may  be  i)i-otected  fnnn  tln^e  pro- 
be  made  under  conditions   which   would  eliminate   the      duets,  which   may,  at  the  very  least,  cause  distressing 

disadvantages  encountered     in     reconstructing  existing  headaches." 
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SCIENCE  STUDENTS  HOLD  ANNUAL 
BANQUET 

The  uiueteenth  annual  dinner  of  the  Faculty  of  Ap- 
plied Science,  Toronto  University,  which  was  held  on  the 
evening  of  December  6  last,  proved  to  be  a  most  repre- 
sentative and  enjoyable  function.  Amongst  t?hose  pres- 
ent were :  President  Falconer ;  Dean  Galbraith,  who  had 
recently  returned  from  Quebec,  where  he  had  served  on 
the  Bridge  Conunission;  G.  W.  Gibson,  Deputy  Minister 
of  ilines.  Dr.  D.  J.  Goggin,  of  the  Ontario  Department 
of  Education,  Professor  DeLurry,  City  Engineer  Rust, 
and  many  others,  prominently  identitied  or  allied  with 
engineering  interests. 

Responding  to  the  toast  of  the  University,  President 
Falconer  touched  briefly  upon  the  ethics  of  the  profes- 
sion and  made  special  allusion  to  the  great  responsibili- 
ties of  its  members  in  their  relation  to  human  life.  The 
president  also  emphasized  the  need  of  perfect  self-control 
in  the  carrying  out  of  big  projects  which  involved  the 
direction  of  large  bodies  of  men. 

Dean  Galbraith,  in  his  reply  to  the  toast  of  the  Faculty 
of  Applied  Science,  touched  upon  the  serious  conse- 
quences attendant  Tipon  engineering  miscalculations; 
loss  of  life  entailing  sorrow  and  bereavement,  such  as 
that  with  which  'he  had  lately  come  into  contact  at  the 
Quebec  enquiry.  Referring  to  the  expansion  of  the 
Faculty  at  the  LTniversity,  the  Dean  urged  the  raising 
of  funds  for  new  buildings,  and  showed  the  great  re- 
turns in  the  development  of  the  Dominion  resulting  from 
such  expenditure. 

The  wisdom  of  encouraging  technical  education  was 
also  dealt  with  in  an  interesting  speech  by  Dr.  Goggin, 
who  quoted  fhe  commercial  success  of  England,  Germany 
and  Belgium,  whose  policy  has  been  to  increase  their 
facilities  to  the  utmost.  Dr.  Goggin  traced  the  decrease 
of  emigration  in  Germany  to  this  source. 

Deputy  Minister  Gibson  outlined  the  important  part 
played  by  engineers  from  the  very  earliest  history,  and 
remarked  the  great  influence  of  science  upon  the  na- 
tions of  the  past. 

Professor  De  Lury  in  a  bright  and  pleasing  speech  in 
reply  to  "CaniulM  ;inil  the  Empire,"  championed  the 
cause  of  unity  anil  iiru'ril  t'aose  present  to  work  hand  in 
hand  with  the  incithcr  iMuntry  nnd  to  IxMietit  from  her 
greater  cxperimec. 

The  proceedings  of  the  evening  were  enlivened  by  an 
()rchestra  and  by  some  light  selections  rendered  by  the 
S.  P.  S.  (|\iartette. 


ELK  RIVER  FALLS. 

(The  (Jranbrook  Prosi)ector.) 
In  .such  a  distt-ict  as  Southeast  Kootenay,  with  its 
enormoiLS  natural  resources  of  mineral  and  timber  one 
is  apt  to  pass  over  a  smaller  asset  such  as  a  water  power 
with  but  a  casual  gflance,  without  realizing  the  extra- 
ordinary waste  of  a  power  tliat  in  ihr  future  nuist  form 
a  centn-  "f  commercial  activity. 

Sui-li  M  power  is  that  known  as  E1k  Rivci-  Falls,  situ- 
ated at  the  mouth  of  the  I'ruw'  Nest  Pa.ss,  and  at  pres- 


ent running  to  waste  some  tens  of  thousands  of  hoi-se- 
power,  although  contiguous  to  two  lines  of  railway. 

Here  we  have  an  ideal  spot  for  a  huge  industrial 
centre  that  should  include  commercial  enterprises  of 
every  description,  and  form  the  nucleus  of  a  large  town 
upon  a  firm  and  lasting  basis.  When  one  takes  into  con- 
sideration the  advantages  that  are  really  in  evidence 
and  the  necessities  of  the  district,  it  is  a  matter  of  genu- 
ine surprise  that  capital  has  not  seized  upon  it  as  an 
asset  of  incalculable  value. 

As  before  mentioned,  served  by  two  railways,  illimit- 
able coal  areas  within  an  hoair  or  two's  haul,  situated  in 
a  mining  country  where  large  deposits  of  silver-lead  and 
copper  are  being  worked,  big  bodies  of  hematite  within 
ten  or  a  dozen  miles,  timber  everywhere,  a  growing 
country  and  an  increasing  Western  trade  and  still— an 
idle  water  power.  Why  is  thi.s?  The  only  answer  that 
suits  the  ease  is  the  want  of  judicious  advertising 
amongst  the  class  that  oould  handle  such  a  property.  To 
a  comparatively  poor  man  it  is  valueless,  but  to  a  vigor- 
ous company  it  is  invaluable,  and  it  would  mean  to  the 
country  such  a  forward  movement  as  no  other  operation 
could  effect. 

It  cannot  be  much  longer  before  some  effort  is  made 
to  utilize  this  enormous  power  which  is  formed  by  the 
whole  of  Elk  River  (no  inconsiderable  fork  of  the  Root- 
enay),  falling  150  feet  or  more  in  the  space  of  one  mile, 
and  in  One  place  a  sheer  drop  of  50  to  60  feet. 

There  are  two  prospective  railways  to  serve  this  local- 
ity, and  when  built  will  form  an  irresistible  array  of 
advantages.  The  location  itself  is  excellent,  and  the  im- 
mediate country  for  mills,  townsites,  etc.,  is  perfect; 
open  flat  benches  of  no  great  height  with  wide  stretches 
of  open   country. 

Spokane  is  the  nearest  ap[)ruach  to  it  in  its  water 
power  and  locality,  but  without  the  advantages  of  Elk 
river  included  in  the  close  proximity  of  the  coal. 


GAS  GENERATED  BY  ELECTRIC  LEAKS- 

Investigating  a  leakage  of  current  from  the  negative 
cable  of  an  electric  traniway  in  Liverpool,  Dr.  Bassett 
has  found  that  the  toji  of  the  wooden  trough  carrying 
tile  cable  had  been  burned  through  and  material  bad 
wire.  Hydrogen  was  given  off  on  contact  with  water, 
leaked  in  that  had  formed  a  hard  alkaline  crust  on  the 
suggesting  the  presence  of  free  sodium  and  potassium. 
A  fluid  alloy  of  these  two  metals  was  discovered  in  in- 
terior crevices,  and  analysis  showed  that  the  crust  was 
silica  and  about  one  per  cent,  each  of  free  pota.ssium 
two-thirds  .sodium  and  potassium  hydroxides,  the  re- 
mainder being  mostly  earthy  matter,  with  some  soluble 
and  free  sodium.  It  was  concluded  that  electroysis 
formed  the  free  alkali  metals,  which  water  converted 
into  hydroxides,  with  the  evolution  of  hydrogen.  If 
riinlincd  and  mixed  with  air,  the  hydrogen  might  have 
produced  a  violent  explosion,  and  this  suggests  a  new 
explanation  ^of  (explosions  near  electric  mains  that  have 
been  usually  attributed  to  coal  gas. 
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MILL  WASTE  FOR  ILLUMINATING. 

If  pending  uegotiatiuus  and  experiments  are 


success- 
ful mill  waste  and  sawdust,  the  burning  of  which  has 
long  been  expensive  and  difficult,  will  hereafter  be  utiliz- 
ed in  the  manufacture  of  fuel  and  illuminaut.  A  pro- 
cess inveinted  and  patented  by  J.  Kussel  Coutts,  for  pro- 
ducing gas  from  straw,  sawdust  and  other  mill  refuse, 
will  probably  be  adopted  by  the  Vancouver  Gas  Com- 
pany, for  the  requirements  of  the  city  of  Vancouver. 
IVIr.  Coutts,  the  inventor,  is  a  science  graduate  of  Mc- 
Mas^er  University,  Toronto,  and  his  process  has  been 
■adopted  in  two  or  three  towns  in  the  Canadian  -north- 
west, where  straw  from  the  wheat  fields  will  be  used. 

The  process,  which  i.s  patented  in  the  United  States, 
Canada  and  other  countries,  is  controlled  by  a  company 
in  Cleveland,  Ohio.  Contracts  have  been  made  with 
thirty  towns  for  the  installation  of  gas  producer  plants 
under  the  new  process,  the  places  being  in  the  grain 
growing  belts  of  Canada  and  the  United  States.  An  ex- 
pert from  Cleveland  will  be  in  Vancouver  soon  to  pre- 
pare estimates  of  the  cost  of  installing  the  plant. 

The  vast  possibilities  in  manufaeutring  and  in  secur- 
ing cheap  fuel  and  illuminant  from  mill  waste  are  ex- 
tremely alluring  in  the  milling  centres  of  this  coast. 
Mr.  Coutts,  who  visited  Vancouver  a  few  days  ago,  in 
discussing  the  matter  said : — 

"C-oal  for  making  gas,  ranges  from  $4.50  to  $6  a  ton 
in  this  locality.  The  mill  waste  can  be  had  virtually  for 
the  carting,  and  the  quantity  available  is  unlimited. 
The  cost  of  producing  gas  from  such  material  will  !be 
50  to  75  per  cent,  less  than  from  coal.  The  reduction 
in  price  of  gas  will  increase  the  consumption  many 
hundreds  per  cent.,  as  well  as  enable  the  poorest  people 
to  adopt  gas  as  a  fuel.  The  possibilities  of  gas  for 
power  purposes  is  another  feature  of  great  importance, 
but  the  .strongest  feature  of  the  gas  produced  'by  this 
process  is  its  high  calorific  quality  and  illuminating 
power.  It  is  superior  to  coal  gas  which,  with  over 
twenty  candle  power  illuminating  value  and  600  units  of 
heat  a  cubic  foot,  has  hitherto  been  considered  the  stan- 
dard. The  new  process  can  be  adapted  at  small  cost  to 
existing  coal  plants,  the  holders,  services  and  mains  re- 
maining unchanged.  All  that  is  required  is  a  slight  modi- 
fication of  the  retorts  at  trifling  expense." 

As  the  board  of  directors  of  the  Vancouver  Gas  Com- 
pany is  a  London,  England,  body  it  will  be  considerable 
time  before  the  matter  can  be  laid  before  them  fully 
and  decision  reached. 


slackens  on  his  advertising  his  present  customers  or  his 
prospective  patrons  will  come  to  flie  conclusion  that  his 
business  is  weak,  while  so  long  as  he  hammers  away 
enthusiastically  at  a  publicity  campaign  he  gives  the 
impression  that  ^business  is  booming  with  him,  and  fixes 
himself  in  the  eyes  of  the  trade  as  a  man  of  push,  enter- 
prise and  progress. 

Make  the  good  times  yourself.  Restore  confidence  by 
being  confident.  The  best  method  is  by  bright,  cheerful 
advertising.  Don't  go  around  with  a  long  face,  wifh 
"blue"  stories  of  "up  against  it,"  "down  and  out," 
etc.,  or  people  will  be  afraid  to  do  business  with  you.  If 
every  jobber  and  manufacturer  were  to  begin  an  adver- 
tising campaign  in  January  and  announce  that  the  de- 
pression had  passed,  we  venture  to  predict  that  in  a 
short  time  an  atmosphere  of  cheerfulness  and  confidence 
would  be  restore'd  to  the  most  gloomy  in  the  land.  No 
man  is  more  constantly  unhappy,  or  succeeds  in  making 
others  so,  than  the  pessimist.  He  is  out  of  harmony  with 
things.    He  loses  the  true  dignity  of  life. 

If  every  business  would  go  to  work  wit'h  a  will  to  con- 
vince its  customers  that  there  is  no  real  cause  for  suspen- 
sion of  business,  confidence  would  be  restored  almost  im- 
mediately. ( 


RESTORE  CONFIDENCE  THROUGH 
ADVERTISING. 

The  best  manner  in  which  the  manufacturer  and  job- 
ber can  show  his  confidence  in  the  financial  and  commer- 
cial situation  of  this  country  is  to  begin  an  advertising 
campaign  in  the  very  first  week  in  January.  Nothing 
can  be  more  stimulating  than  advertising.  You  may  not 
have  the  goods  to  sell,  you  may  wish  to  curtail  credit, 
but  advertise  all  the  same.  Keep  your  goods  before  the 
trade.    A  break  in  the  chain  is  disastrous.    If  a  merchant 


REMEDY  IS  IN  THE  HANDS  OF  THE 
BANKS. 

In  a  general  review  of  the  financial  situation  in  the 
United  States  the  "Southern  Lumberman"  says: 

"One  thing  is  certain,  all  the  money  that  is  not  in  the 
banks  as  reserves  is  in  the  hands  of  individuals  who  are 
hoarding  it  out  of  fear  that  conditions  will  get  worse 
than  they  now  are.  This  is  a  fear  that  certainly  cannot 
be  dissipated  by  the  banks  joining  in  the  hoardiug.  Un- 
less something  is  done,  conditions  will  get  worse,  and  in 
our  judgment,  if  present  conditions  are  much  longer 
continued,  the  banks  will  find  very  soon  that  ttheir  re- 
serves, instead  of  being  conserved  or  increased,  will  be- 
gin to  diminish.  Liquidation  has  gone  about  as  far  as  it 
can  go  until  some  measure  of  business  is  resumed,  unless 
the  property  of  the  people  is  to  be  sacrificed  at  prices  so 
low  as  to  draw  money  from  these  hoarders — and  this 
means  practical  bankniptcy  for  thousands  of  concerns. 
Property  that  has  no  value  to  command  credit  has  but  a 
sin;ill  value  at  a  sale. 

'"The  banks  of  the  country  were  very  urgent  in  their 
])lea  that  their  patrons  display  patriotism  and  fortitude, 
and  patience  were  manifested  in  a  remarkable  degree. 
All  sorts  of  inconveniences  were  cheerfully  submitted 
to,  and  anytiliing  the  banks  said  was  accepted  and  lived 
up  to.  It  is  not  too  much  to  say  no\v,  however,  that  the 
business  people  are  growing  very  restless.  They  want  to 
see  something  of  a  spirit  of  reciprocity  on  the  part  of 
these  banks  that  have  got  the  money.  They  think  the 
situation  in  a  large  measure  is  squarely  up  to  the  banks, 
and  that  it  is  for  them  to  say  whether  or  not  improve- 
ment sihall  come,  and  when." 

Such  also  is  the  situation  in  Canada. 
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SPARKS. 

E.  A.  Brown,  late  of  Calgary,  Alta.,  has  secured  tlie  position 
of  city  electrician  at  Nelson,  B.C. 

A  200  horse-power  producer  plant  is  being  installed  by  Goldie 
&  McCullough,  of  tialt. 

The  Hydro-Electrical  Construction  Company,  of  Toronto,  have 
been  awarded  the  contract  for  the  proposed  plant  of  the  Minne- 
dosa  power  company  at  $80,000. 

Another  stage  in  the  evolution  of  electric  power  in  the  city  of 
Guelph,  Ont.,  was  recently  completed  when  the  preliminary  line 
of  the  power  route  was  surveyed  through  the  city. 

Negotiations  have  been  opened  up  at  Claresholm,  Alta.,  with  a 
vi€w  to  the  acquisition  by  the  town  of- the  electric  lighting  plant 
owned  Tsy  Cook  &  Hermon,  and  a  by-law  to  this  end  will  be  pre- 
pared. 

The  British  Columbia  Railway  Company  have  staked  rights  on 
the  Jordan  river,  Vancouver  Island,  with  the  intention  of  supply- 
ing power  for  lighting  and  other  purposes.  lUis  anticipated  that 
at  least  20,000  horse-power  will  be  obtained. 

Lymburner,  Limited,  a  new  electrical  engineering  concern,  have 
been  incorporated  at  Montreal,  Que.,  with  a  capital  of  $75,000. 
They  have  taken  over  the  business  formerly  carried  on  under  the 
style  of  L.  A.  Bouvier.  Amongst  the  incorporators  are  L.  M. 
and  H.  N.  Lymburner,  Joseph  Rivet  and  J.  A.  Boisvert. 

A  proposition  was  recently  made  to  the  city  council  of  Lon- 
don, Ont.,  by  the  Colonial  Engineering  Company,  Limited,  of 
Montreal,  offering  to  install  a  producer  gas  engine  plant  to  gen- 
erate electricity  so  cheaply  that  the  council  would  get  a  reduction 
of  more  than  $40  per  light  per  annum. 

At  Port  Arthur,  Ont.,  the  city  council  are  considering  a  propo- 
sition of  the  Kaministiquia  Power  Company  to  supply  200  horse- 
power electrical  energy  at  $25  per  horse-power  per  year.  A  clause 
was  inserted  which  deba.red  the  corporation  from  using  the  power 
for  any  other  purpose  than  the  operation  of  the  street  railway 
but  this  will  be  eliminated  if  the  proposal  is  adopted. 

In  connection  with  the  mammoth  plant  which  is  just  being  in- 
stalled by  the  British  Columbia  Electric  Railway  Company  at 
Lake  Buntzen  it  is  interesting  to  note  that  nearly  half  a  million 
pounds  of  new  machinery  have  been  required  in  the  equipment  of 
the  plant.  Upwards  of  $2,000,000  have  been  expended  on  these 
works  and  further  improvements  are  yet  to  be  made. 

At  a  meeting  held  a  short  time  ago  at  Toronto,  the  Dominion 
Marine  Association  passed  their  unanimous  condemnation  upon  the 
proposal  to  dam  the  St.  Lawrence  river  at  Long  Sault  Rapids. 
The  association  contend  that  the  building  of  dams  at  this  point 
will  completely  block  the  river  and  permit  navigation  only  by 
means  of  locks.  It  is  possible  that  an  engineer  will  be  appointed 
to  look  after  marine  interests  in  this  project,  but  in  the  meantime 
the  association  have  duly  recorded  their  disapproval  of  the  whole 
scheme  Vjy  adopting  an  adverse  resolution  to  send  to  the  Govern- 
ment. 


The  Lrunimond  Mine  Company,  who  are  going  to  develop  im- 
portant properties  at  Londonderry,  N.S.,  have  obtained  permis- 
sion to  develop  power  on  the  Nepisguit  river. 

A  rumor  is  current  in  Quebec  City  to  the  effect  that  a  whole- 
sale consolidation  of  local  electric,  gas  and  traction  companies 
is  taking  place  which  will  produce  a  powerful  concern  capitalized 
at  $20,000,000.  It  is  reported  to  be  the  intention  of  the  new  com- 
pany to  at  once  construct  the  Quebec  and  Saguenay  Railway,  and 
possibly  an  additional  track  or  their  own  in  this  city,  along  the 
river  front.  All  arrangements  are  understood  to  have  been  made 
towards  securing  electrical  power  for  the  line  to  Murray  Bay,  and 
other  large  works  are  to  be  estaolished,  one  of  which  is  a  large  car 
building  industry. 

Ross  &  Holgate,  the  well-known  electrical  engineers  of  Mont- 
real, reporting  upon  the  cost  of  the  construction  and  operation  of 
a  municipal  lighting  plant  at  Montreal,  say  that  the  city  would 
need  to  rebuild  the  present  incinerator  plant  at  a  cost  of  $102,960. 
To  this  would  be  added  the  cost  of  an  electrical  plant,  at  $182,- 
110,  making  a  total  capital  cost  of  $285,070.  The  operating  cost 
would  be  $65,145,  from  which  would  be  deducted  the  expense  of 
operating  the  present  incinerator,  amounting  to  $13,324,  leaving 
a  balance  of  $51,819.  The  city  would  have  at  its  disposal  330 
horse-power  during  twelve  hours  of  the  day,  which,  valued  at  $30 
per  horse-power,  would  amount  to  *9,900.  Deducting  this  from  the 
foregoing,  a  balance  of  $41,919  wouid  remain  as  the  cost  of  light- 
ing. This  distributed  over  733  are  lights  would  give  a  cost  of 
$57.18  per  light.  The  city  now  pays  $60  a  light.  The  engineers 
conclude  that  the  garbage  of  the  city  has  more  than  sufficient  heat 
value  to  generate  all  the  power  required  for  its  lighting. 
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The  Calgary  Power  &  Transmission  Company  have  obtained 
the  contract  for  supplying  their  city  with  power  for  a  period  of 
five  years. 

Two  electric  pumps  will  be  required  in  connection  with  the  in- 
stallation of  a  water  system  at  Dominion,  N.S.  The  estimated 
cost  of  the  whole  project  is  $26,000. 

A  new  power  station  is  about  to  be  installed  at  Edmonton,  Alta. 
They  will  build  six  miles  of  transmission  line,  and  will  require 
line  material  and  other  equipment.  Particulars  may  be  obtained 
of  R.  E.  Keely,  City  Engineer. 

The  Ottawa  city  council  have  decided  not  to  submit  the  metro- 
politan power  by-law  to  the  property  owners.  This  development 
follows  an  intimaition  from  the  company  that  they  could  not 
accept  a  lower  price  than  $200,000. 

St.  Catharines'  city  council  have  accepted  the  tender  of  the 
Falls  Power  Company  to  light  their  streets  for  the  next  twenty 
years  at  $39.50  per  lamp.  An  offer  of  $45  was  submitted  by  the 
Hamilton  Cataract  Power  Company,  who  had  hitherto  been  charg- 
ing $72.50. 

The  Granby  Consolidated,  owning  extensive  mines  at  Grand 
Forks,  B.C.,  and  the  greatest  copper  smelting  works  in  Canada, 
re-opened  last  month.  According  to  the  statement  of  J.  P.  Graves, 
the  general  manager,  the  capacity  of  the  smelter  will  be  greatly 
increased  during  the  next  few  months. 

Announcement  was  made  a  short  time  ago  by  Eodolph  Forget 
to  the  effect  that  a  large  English  concern  are  contemplating  the 
expenditure  of  $10,000,000  in  the  development  of  Canadian  elec- 
trical railways.     The  scene  of  tue  most  important  operations  will 


be  the  Island  of  Montreal.  Tht^  company  will  assist  in  develop- 
ing the  plants  of  the  Montreal  Light,  Heat  &  Power  Company, 
the  Quebec  Railway,  Light  &  Power  Company,  and  the  Electric 
Development  Company,  and  electric  railways  will  be  constructed 
in  the  rural  districts  of  Ontario  and  Quebec.  Engineers  have 
already  completed  their  tour  of  inspection. 

An  important  addition  to  the  profession  at  Toronto,  Ont.,  is 
made  by  the  incorporation  of  Lewis  &  Smith,  Limited,  electrical, 
mechanical  and  civil  engineers,  and  contractors.  The  capital  of 
the  new  company  is  $100,000,  and  the  incorporators  include  Har- 
low Lewis,  H.  W.  Wilcox  and  C.  M.  Doolittle,  all  of  Hamilton. 

The  transformers  and  instruments  at  the  Cataract  Power  Com- 
pany's substation  at  Irondale,  Ont.,  were  badly  damaged  by  fire 
last  month,  and  it  is  estimated  that  a  loss  of  $10,000  was  sus- 
tained. It  is  supposed  that  the  blaze  started  from  a  short  cir- 
cuit. The  car  sers-ice  at  Hamilton  was  stopped  for  over  an  hour 
and  several  of  the  big  stores  were  plunged  into  darkness. 

Objections  to  the  winding-up  of  the  Stark  Telephone,  Light  & 
Power  System,  of  Toronto,  are  being  made  by  the  Coupon  Securi- 
ties Company,  who  are  holders  oi  $30,500  worth  of  the  total  issue 
of  the  $400,000  debentures  u-  the  Stark  Company.  An  order  was 
sought  by  the  Coupon  Company,  and  granted  by  Chief  Justice 
Mulock,  K.C.,  appointing  Mr.  E.  R.  C.  Clarkson  receiver  and  man- 
ager, and  allowing  the  raising  of  $5,000  to  keep  the  Power  Com- 
pany running  for  two  or  three  weeks.  It  was  stated  that  the 
monthly  income  of  $4,000  was  sufficient  to  cover  the  running  ex- 
penses tor  that  time.  Affidavits  were  filed  showing  that  the  in- 
terests of  the  Coupon  Company  would  be  imperilled  by  a  forced 
liquidation. 


Position  Wanted 

Electrician  thoroughly  experienced  in  line  and 
central  station  work,  wishing  position  as  chief 
electrician  (central  station).  Strictly  temperate  ; 
technical  education.  Wm.  R.  King.  605  Rubridge 
St.,  Peterboro,  Ont. 


Insirumenis  for  Sale 

A  lot  of  Weston  and  other  high  grade  inst-u- 
lents  and  photometric  apparatus,  all  new.  will  be 
old  at  a  bargain.  For  prices,  address  N.  M. 
:urrie.  Box  370  St.  Marys,  Ont. 
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BRADSTREET'S 

Capital  and  Surplus,  $1,500,000. 

Offices  Tbrougbout  the  CIvlUzed 

World. 

Executive  Offices: 
Nos.  346  and  348  Broadway,  New  York  Cn-v   U.S.A 

THE  BRADSTREET  COMPANY  gathers  infor. 
mation  that  reflects  the  financial  condition  and  the 
controlling  circumstances  ot  every  seeker  o(  mercan- 
tile credit.  Its  businessmay  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring,  verifying  and  promulgating  information, 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claimas  an  authority  on  all  matters  affecting  com- 
mercial aflairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  ba.sed  on  the  service  furnished, 
and  arc  available  only  by  reputable  wholesale, 
jobbing  and  manufacturing  concerns,  andbv  respon- 
sible and  worthy  financSal,  judiciary  and  business 
corporations.  Specific  terms  may  he  obtained  by 
addressing  the  company  or  any  of  its  oflSces.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 
Offices  IN  Canai>a:  Halifax.  N.S;  Hamilton,  Ont,; 
London,  Ont. ;  Montreal.  Que. ;  Ottawa.  Ont. ;  Que- 
bec, Que. ;  St.  John.  N.B. ;  Toronto.  Ont. ;  Vancou- 
ver. B.C. ;  Winnipeg,  Man. :  Calgary.  Alta. 
THOS.    C     IRVING. 
i;cn.  Man.  Western  C.in.ul:i.  Toronto 


Consulting    Electrical   Engineers 


R,   S,   KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 


POWER  BUILDING, 


MONTREAL 


A..M.  Amer.  Inst.  E.E.  A.M.  Can.  Soc.  C.E 

K.  L.  AITKEN 

Consulting  Engineer 

Electric    Lighting    and      Power     Stations, 

Distribution,  Railways.  Electrolysis.    Water 

Works.     Pumping    Equipments,      Reports, 

Valuations.  Etc. 

Municipal  Work  a  Specialty 

Telephones:  Main  1482— North  3119— North  1933 
1003  Traders  Bank  Building     -     TORONTO,  CAN. 


EDWARD  B.  Merrill 

B.A..    B.  A.  Sc. 
A.  .M.  C.in.  Soc.  C.  E.,  Associate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Developments    and  Transmission. 

Electric  Lighting.     Electric  Railways. 

Municipal  Engineering.  Industrial   Plants. 

Reports.  Valuations.  Etc. 

TORONTO  AND   WINNIPEG 
Long  Distaacr  Telephones 


Charles  Brandeis,  C.  E. 

A.  M.  CAN   SOC.  C.  E. 

MEM.  AMER.  ELECTROCHE.MICAL  SOC. 

Etc. 

CONSULTING  ENGINEER 

To  Provincial  Government.  Municipalities.  Etc. 


Esi 


Pla 


and    Super 


I  of   Hydraulic 


ind   Steam    Electric    Light     Power    and    Railroad 
Plants,  Waterworks  and  Sewers, 

Arbitrations,  Reports  and  Specifications, 

^2-63  Guardian  Building,    MONTREAL. 


CHARLES  H.  MITCHELL,  C.  E. 

Member  Canadi.-in  Society  Civil  Engineers. 
Member  American  Society  Civil  Engineers, 
.^ssoc.  M.  Institution  Civil  Engrs.  (London). 
Assoc.  .American  Inst.  Electrical  Engineers. 

HYDRO-ELECTRIC  ENGINEER 

Jioonia     1004-6     Traders    H.itik    B  da. 
Telephone  Main  7  ;40  TOUO  \10 


Plews  &  Trimingham 
CONSULTING  ENGINEERS 

40  Hospital  and  aa  St. John  Sts., Montreal 

Plans,  Specification?.   Supeivision, 

Tests,  Reports.  Arbitration!!. 

P.    E.   MARCHAND  &  CO. 

Klectricul   Contractors 

Telephone  801 
128  l'2  Sparks  St.  OTTAWA,  ONT. 

Smith,  Kerry  &  Chace 

CONSULTING  AND  GONSTRUCTINC 
ENGINEERS 

Electric,    Hydraulic,    Railway,   Municipal 
Confederation  Life  Butldlne,  TORONTO 

Ckcii    B.  Smith       J.  C.  li.  Kkrrv       W.  11.  CHACt 

GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


CANADIAN  ELECTRIC  A  L  NEWS 


THE  STANDARD 

FOR 

RUBBER 

INSULATION 


TRADE  MARK 
Reg.  U.  S.    PaLtent  Office 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.  They  improve  with  age. 
The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE   COMPANY,   Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


■•V 


The  above  cut  represents  the  new  DeaLfv  Condtmsing  apparaius  buiit  to  meet  the  demand  for  Increased 
efficiency  caused  by  the  inlroduciion  of  the  Steam   Turbine.     Kor  catalogue  and  other  information  apply 

The  JOHN  McDOUGAL  CALEDONIAN  IRON  WORKS  CO.,  Limited 

lli£.\n  Oiiici;  AND  Works  :  MONTKEAL 

WINNIPEG.  2^1  Noire-  n.imc  Avenue;  NELSON.  Josephine  Street: 

VANCOUVER,  416  Seymour  Street;  NEW   CLASOOW,  N  S.    Telejilione    HuilJIne 


BUILDERS     FOR     CANADA 

iTRlCr  .      MONTREAL,  84  Sovereign  Hank  Huildinf 
FICES      ■     TORONTO,  810  Traders'  H.ink  Buildint-; 
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MOONLK 
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MOONLIGHT  SCHEDULE  FOR  MARCH. 
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"ALAMO" 

Gas    or     Gasolene  Engines    for 
Electric   Lighting 

Made  in   sizes  from  s   'o  5J   H.    P.      Designed     specially 

for  running  Dyminos  and  can  be  operated  on    Natural 

Gas,  .-Vrlificial  Gas  or  Gasoline. 

Quotations  to  Trade  only. 

E.    S.    COOPER 


128  Adel.\ide  St.  E. 


Toronto,  Ont. 


&.  FUSE  WIRE 


BATTERY    ZINCS 
BATTERY  COPPERS 
WIRE     SOLDER 
SPECIAL  ARMATURE 

BABBITT  METAL 

THE  CANADA  METAL  GO. 

LIMITED 

WILLIAM  ST.     -     TORONTO,  ONT. 

Phone    M   7729. 


THE  TELEPHONE 


Is  a    Companion,  Friend    and  Servant 

Combined. 
Invaluable     for     convenience    in     the 
oS^i^  household. 

LONG  DISTANGE  TELEPHONE  SERVIGE 

has    no    equal    for    the    facility    it    affords    in 
business  life. 

Full  particulars  as   to  rates    and    service  at    the 
nearest  office  of  the 


BEii  mnm  gompji!  of  cmoii 


"CALVADUCT"an."LORICATED" 
CONDUITS 

FOR    INTERIOR     CONSTR.VCTION 

Conduits  Company   Limited 

Sole  Manufacturers  under  Canadian  and 
r.  S.  Letters  Patent. 

TORONTO  -  CANADA 
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"  SUNBEAM  " 

TUNGSTEN 
TANTALUM 

CARBON    FILAMENT 

LAMPS 


The    Best  in   the   World 

Write  for  Prices 


Manufactured  by 


^*  Sunbeam  Incandescent  Lamp  Co. 
of  Canada,  Limited 

Main  Office:  Northwestern   Office  and  Warehouse:  Factory: 

Toronto  ^cre  'Di'n.e  St.  Wlniiipeg'         St.  Catharines 


CANADIAN  ELECTRICAL  NEWS 


Electrical    Svipplies    and   Apparatvis 

STREET  RAILWAY  SUPPLIES 

Telephones  Annunciators  Batteries  Ideal  Trolley  Wheels 

J.  A.  DAWSON  (Si  CO. 

WINNIPEG:  524-526  Smith  Street  MONTREAL:  148  McGill  Street 


Arc  Lamps,  Meters, 

Transformers, 

Telephones, 

Switchboards 

and  General  Line  Material 


John  Formacn 

248  aLnd  250  Craig  Street  W. 

Montreal,  Que. 


Belliss  &;  Morcom  Limited,  Engineers 

I   BIRMINGHAM,    ENGLAND    I 


Established  over  50  years. 

Telegrams:  "Belliss,"  Bi'rmingha 

Codes:  A. B.C..  5th  Edition. 


LONDON'  OFFICE  : 
8  Victoria  Street,  S.  W. 


ENGINES 

Direct,    Rope  or  Belt  Drive 

FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND   MILL 
DRIVING,    also   CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubrication  Simplicity;  Strength;  Experience. 
Low  Cobt  ;  Reliability;  Minimum  Maintenance;  Compactness;  Good 
Governing;  Durability;  Maintained  Efficiency  ;   Quiet  Running. 

3,800  Engines  supplied  or  building,  representing  upwards  of 

600,000  H.P.,  in  sizes  ranging  from  5  to  2,500  B.H.P. 

of  Compound  &  Triple-Expansion  Types. 

Sole  AK-ents  for  Canada  :    LAURIE  &   LAMB,   212  BOARD  OF  TRADE  BJILDINC,    MONTREAL,  CAN. 
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Pl'BLISHED     OM      THE     TENTH     OF     EVERY     MONTH     BY 

HUGH  c.  Maclean,  limited, 

TORONTO,    CANADA. 

HEAD  OFFICE       -       Confedeiation  Life  Buildirg,   TORONTO 

Telephone  Main   2362 

MONTREAL       -       Telephone  Main   2299.      B34  Board  of  Trade 

D.  BUR.XSIDE,    Representative 

WINNIPF.G Telephone  224.     310  Smith  St. 

ROLAND  F.    HILL,   Representative 

VANCOUVER       -       -      -       Telephone  224S.      615  Hastings  St. 

GEO.  A.  GALL,  Representative 

ADFER  TIS  EJIEyTS. 

Advertising  rates  sent  promptly  on  application  Orders  for  adver- 
tising should  reach  the  office  of  publication  not  later  than  the  1st 
"day  of  the  month.  Changes  in  advertisements  will  be  made  when- 
ever desired  without  cost  to  the  advertiser,  but  to  insure  proper 
compliance  with  the  instructions  of  the  advertiser,  copy  and  cuts 
should  be  received  at  least  one  week  before  date  of  publication. 

sunncuiyTioNa. 

The  "Electrical  News"  will  be  mailed  to  subscribers  in  Canada, 
post  free,  for  $1.00  per  annum.  The  price  of  subscription  should  be 
remitted  by  currency,  registered  letter,  or  postal  order  payable  to 
Hugh  C.  MacLean,  Limited.  Please  do  not  send  cheques  on  local 
banks  unless  25  cents  is  added  for  cost  of  discount.  Money  sent  in 
unregistered  letters  will  be  at  senders'  risk.  Subscriptions  from 
United  States  and  foreign  countries  embraced  in  the  General  Postal 
Union,  J2.00  per  annum.  Subscriptions  are  payable  in  advance. 
The  paper  will  be  discontinued  at  expiration  of  term  paid  for  if  so 
stipulated  by  the  subscriber,  but  where  no  sucli  understanding 
exists,  will  be  continued  until  instructions  to  discontinue  are 
"received  and  all  arrearages  paid. 

Subscribers  are  requested  to  promptly  notify  the  publishers  of 
failure  or  delay  in  delivery  of  the  paper. 

EDITOR'S  ANHOUNCE3IEST. 

Correspondence  is  invited  upon  all  topics  coming  legitimately 
-within   the   scope   of   this  journal. 


A  New  Type  of 
Insul&.tor. 


With  the  increasing  cost  of  coal, 
and  the  probability  that  it  will 
always  tend  to  creep  higher  and 
higher,  every  water  power  becomes  more  and  more  valu- 
able. In  view  of  this  efforts  are  constantly  being  made 
to  improve  the  methods  of  transmission,  so  that  not  only 
may  the  commercially  po.ssible  range  of  a  given  power 
be  extended,  but  also  that  improved  service  may  if  pos- 
sible be  given  to  the  district  already  supplied.  The  main 
method  of  accomplishing  this  is  by  raising  the  voltage, 
but  as  the  limit  seems  to  have  been  reached  with  the 
present  design  of  insulator,  it  would  appear  as  if  we 
could  not  get  beyond  the  present  maximum  potentials 
of  60,000  to  70,000  volts  unless  a  radically  different  de- 
sign be  introduced. 

That  this  is  entirely  likely  to  lie  the  ease  is  evident  by 
the  way  in  which  the  suspension  or  link  form  of  insu- 
lator is  being  offered  as  a  satisfactory  device  for  the 
higher  potentials  and  heavier  mechanical  strains  inci- 
dent to  the  largest  and  longest  transmissions  lately  pro- 
posed. This  form  has  been  offered,  not  because  the  or- 
dinary style  co.uld  not  be  built  of  any  electrical  and 
mechanical  strength  desired,  but  because  the  strains  pro- 
duced by  the  largest  such  insidators  were  too  great  to 
be  withstood  by  any  but  extremely  costly  and  cumber- 
some construction  of  pin,  crossarm,  and  tower.    In  other 


words,  it  is  really  not  the  insulator  itself,  but  its  sup- 
pert.s,  which  ihave  called  the  halt.  The  new  form,  being 
designed  to  swing  freely  from  a  top  support,  instead  of 
being  held  rigidly  from  an  immovable  base,  obviously 
gets  rid  of  all  twisting  strains,  besides  which  any  un- 
usual stress  distributes  itself  very  much  more  easily  than 
if  the  insulator  were  not  free  to  move.  In  this  way  sud- 
den shocks  and  strains  are  avoided,  which  will  undoub- 
tedly tend  to  increase  the  life  of  the  tower,  as  well  as 
the  insulators. 

The  performance  of  the  new  design  will  be  watched 
with  great  interest.  Ijceause  if  it  turns  out  as  satisfac- 
torily as  expected  it  will  undoubtedly  revolutionize  heavy 
line  construction.  Two  or  three  large  in.stallations  in 
the  States  are  already  being  equipped  with  it,  and  in 
fact  its  possibilities  appear  to  be  .such  that  it  is  already 
being  seriously  considered,  so  we  understand,  for  use  on 
the  proposed  transmission  lines  of  the  Hydro-Electric 
Commission,  the  potential  to  be  something  over  100,000 
volts. 

In  addition  to  being  a  design  which  is  apparently  go- 
ing to  make  a  very  material  change  in  ordinary  line 
construction,  the  new  insulator  is  probably  destined  to 
play  quite  an  important  part  in  the  matter  of  guying. 
As  is  well  known,  it  has  heretofore  been  an  exceedingly 
difficult  matter  to  make  a  strain  insulator  M^hich  was 
good  both  mechanically  and  electrically,  surface  leakage 
in  wet  weather  being  the  main  difficulty.  The  link  or 
su.spension  type,  however,  lends  itself  very  readily  to 
the  modifications  required  to  make  a  strain  insulator,  the 
design  being  so  good  that  it  will  not  unlikely  supersede 
most  of  the  present  forms. 


Accidents  and  the-r      ^^   '''^   accident   Were    to   occur   to- 
Attendftnt  Respon-       moiTow  ou  ouc  of  your  lilies,  would 
""■  the    materials    employed    and    the 

way  they  were  erected  and  maintained  bear  the  (dose 
scrutinty  of  the  plaintiff's  solicitor  and  the  expert  ad- 
vice with  which  he  would  arm  himself?  Are  your  cir- 
cuits all  in  good  repair,  free  from  broken  patches  in  the 
insulation,  from  guys  that  can  be  reached  from  the 
ground,  from  primary  and  secondary  so  secured,  or 
rather  unsecured,  that  almost  any  slight  disturbance  will 
bring  them  together?  Have  you  taken  counsel  with  your 
mutual  friends,  'the  telegraph  and  telephone  companies, 
and  seen  that  none  of  their  equipment  is  in  danger  of 
touching  yours?  In  other  words,  have  you  carefully  and 
sy.stematically  gone  (ivei-  ynur  street  wiring,  foot  by  foot, 
to  see  that  it  is  in  proper  shape,  and  that  it  in  all  ways 
conforms  to  the  methods  and  practices  that  are  consid- 
ered, by  oviieral  u.sage,  to  be  safe  and  substantia]?  If 
ynu  liMVe  iiiit.  and  we  are  very  much  afraid  that  the  ma- 
.jiirily  of  I  lie  answers  would  be  no,  we  cannot  urge  upon 
you  too  sli'imgly  that  you  do  so  al  once.  Further,  if  you 
are  not  entirely  .satisfied  with  your  own  ability  tn  do  tlie 
work,  why  not  get  a  con.sulting  engineer  to  help  you.  His 
trained  eye  will  doubtless  di.seover  luany  points  that 
might  escape  you.  and  the  advice  that  he  will  give  you 
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will  without  doubt  be  one  of  the  best  investments  you 
ever  made. 

For  instance,  did  it  ever  strike  you  that  those  prim- 
aries were  only  18  or  20  inches  apart,  in  spite  of  being 
next  the  pole,  and  thus  being  wires  through  which  a  line- 
man would  once  in  a  while  have  to  go?  Where  would  \m\ 
stand  in  a  court  after  that  had  been  proved.  Did  you 
ever  reflect  that  the  use  of  No.  10  wire  for  series  arc  cir- 
cuits, with  spans  of  170  to  180  feet  to  boot,  would  leave 
.you  without  a  leg  to  stand  on  were  it  proved  that  that  was 
the  wire  which  broke  and  caused  the  accident  Did  it 
ever  occur  to  you  that  some  day  you  might  bitterly  re- 
gret the  absence  of  that  secondary  ground  wire  which 
you  were  always  going  to  install — but  didn't?  Why  not 
get  after  these  matters  at  once,  and  see  that  your  out- 
side equipment  is  beyond  reproach?  There  are  various 
standards  to  guide  you  on  all  points,  such  as  the  Under- 
writers' Code,  the  Institute  Standards,  and  common  or 
trade  practice.  The  ability  to  claim  and  prove  that  you 
are  in  all  respects  up  to  what  is  considered  good  prac- 
tice, even  though  it  now  cost  a  few  hundred  dollars  to 
put  you  in  that  position,  may  later  on  save  you  from  a 
damage  suit  for  as  many  thousands.  Delay  is  about  as 
dangerous  in  this  matter  as  it  can  be  in  anything,  and 
so  we  cannot  too  strongly  urge  that  you  take  the  matter 
up  at  once,  going  without  hesitation  to  a  consulting 
engineer  if  you  have  any  doubt  whatever  as  to  the  fit- 
ness of  your  own  sitaff.  It  is  no  reflection  on  you  or  your 
assistants  to  do  so,  as  such  work  really  requires  a  spe- 
cialist, and  there  is  not  the  slightest  doubt  but  tliat  you 
will  hawe  every  reason  to  congratulate  younself  on  the 
results  of  your  investment. 


Develop  Your  Small 
Motor  Business 


At  the  present  moment  there  is 
such  a  very  wide  discussion  going 
on  in  Ontario,  particularly  through 
the  Toronto-Niagara  di.strict,  regarding  cheap  power  and 
its  desirability,  that  there  appears  to  be  more  or  less 
danger  of  our  losing  sight  of  what  are  really  the  most 
valuable  attributes  of  electric  power,  namely,  its  great 
convenience  and  reliability.  Of  course,  cheap  power, 
speaking  generally  and  without  reference  to  other  sur- 
rounding conditions,  is  always  desirable,  particularly  to 
the  larger  consumer,  but  still  is  it  not  possible  to  over- 
rate the  value  of  cheapness  at  the  expense  of  other  fea- 
tures which  at  least  are  really  equally  valuable,  and  thus 
present  the  electric  motor  in  a  much  less  favoral)lp  light 
than  that  whicli  rightfully  belongs  to  it?  As  an  instance, 
witness  the  figures  which  just  now  are  being  quoted  as 
the  results  obtainable  from  internal  combustion  enginc^s. 
all  points  relating  to  convenience,  safety,  etc.,  being  made 
subservient  to  the  one  feature  of  cheapness.  This  is  an 
error  to  which  we  are  all  more  or  less  prone,  ami  one 
which  undoubtedly  proves  a  hindrance  to  a  great  many 
operating  companies  when  making  a  campaign  for  smnll 
motor  business,  unless  care  be  taken  In  piil  the  miiltcr 
in  its  true  light. 

There  is  without  question   a   very  large  small    motor 
business  still  undeveloped  among  small  manufacturers. 


repair  shops,  etc.,  which  output  can  doubtless  largely  be 
secured  by  laying  before  prospective  purchasers  the  pro- 
position that,  while  they  all  desire  cheap  power,  they 
need  even  more  that  reliability,  simplicity,  and  conven- 
ience which  can  be  furnished  to  tlie  highest  degree  by 
nothing  but  the  electric  motor.     In  the  first  place,  this 
form  of  motive  power  allows  the  location  of  small  fac- 
tories without  regard  for  the  presence  or  absence  of  a 
more  or  less  cumbersome  steam  engine,  or  a  heavy  and 
inaccessible  line  of  shafting,  thus  your  worlvshop  may 
be  placed  in  a  clean  airy  room,  instead  of  having  to  go 
into  some  dark  and  disagreeable  den  because  there  only 
can  the  necessary  power  be  found.     Then  again,  a  suit- 
able room  chosen,  there  is  nothing  to  prevent  the  equip- 
ment being  located  to  the  best  advantage  if  electric  drive 
be  used,  because   if  direct  connected  the  various  ma- 
chines can  go  anywhere  desired,  or  if  grouped,  the  neces- 
sary shafting  and  belting  is  comparatively  light  and  un- 
obtrusive.    Then  again,  supposing  you  need  to  alter  or 
enlarge  your  equipment,  and  who  does  not  hope  to  have 
to  do  that  some  day,  the  ease  and  facility  with  which 
tlie  changes  can  be  made  in  an  electrically  driven  shop, 
as  compared  with  one  dependent  on  a  line  of  heavy  shaft- 
ing, are  self-evident.    Then  when  it  comes  to  a  qirestion 
of  cleanliness,  to  the  ease  with  which  power  can  be  ob- 
tained at  any  instant  of  the  twenty-foi;r  hours,  and  to 
reliability,   the  electric  motor  supplied   from  a   modern 
centrnl  .station   is  simplv  beyond  comparison.     Besides. 
all  these  points  there  is  the  question  of  .safety,  both  to 
lifi^  and  to  property,  regarding  which  practically  noth- 
ing need  be  said.     Then,  referring  again  to  the  question 
of  cist,  while  it  is  perfectly  true  that  in  certain  cases 
steam  or  gns  power  will  be  the  cheapest,  still   for  the 
average  small  user  it  will  generally  be  found  that  the 
electric  is  even  on  this  point  the  most  advantageous,  be- 
cause the  introduction  of  other  types  of  motive  power 
verv  frequently  demands  more  attendance  than  is  neces- 
s-irv  with  the  electric  motor.     Central  stations  undoubt- 
edlv  have  the  be.st  proposition  which  can  be  offered  the 
small  consumer  of  power,  and  a  campaign  amongst  pros- 
pestive  users,  setting  forth  the  superior  cleanliness,  con- 
venience, and  safety  of  tlie  electric  motors  as  compared 
with  anv  other  source  of  power,  all  of  which  advantages 
are  available  at  a  moder:ite  cost,  will  surely  ju'oduce  very 
satisfactorv  results. 


POWER    FOR    PORT    ARTHUR. 

The  council  of  Port  Arthur  have  recently  completed 
arrangements  with  the  Kaministiquia  Power  Company 
for  the  suiiply  of  700  horse-power  to  be  used  for  light- 
ing and  the  operation  of  their  street  car  system.  Their 
increased  requirements  for  power  and  the  failure  of 
water  supply  from  their  storage  resources  in  connection 
with  their  power  plant  have  made  it  necessary  for  tliem 
In  obtain  outside  riower.  The  Kaministiquia  Power  Com- 
pan\-  have  been  for  some  time  past  supplying  ]iower  to 
I  lie  lown  of  Fort  William,  the  Canadian  Pacific  T?aihvay, 
the  Ogilvie  (Imir  mills,  tin-  Canad.a  Iron  F(nuulry  Com- 
pany and  others. 


The  Windsor^  Essex  and  Lake    Shore  Railroad* 


The  first  single-phase  electric  railway  to  be  built  and 
operated  in  Canada  is  the  Windsor.Essex  &  Lake  Shore 
Rapid  Railway,  which  ran  its  first  car  in  September  of 
last  j'ear.  This  road  is  of  particular  interest  to  electric 
railway  engineers  and  operators  on  account  of  the  use  of 
3-wire  single-phase  generators  for  supplying  current  to 
both  a  6,600-volt  trolley  circuit  and  a  1-wire  12,300-volt 
transmission  line.  The  extreme  simplicity  of  this  method 
of  current  distribution   for  an  electric  railway  will  be 


Catenary   Trolley  Construction  at   Curve   in  City   Street. 

recognized  on  reading  the  detailed  description  included 
in  this  article. 

The  northern  terminus  of  the  road  is  Windsor,  Ont., 
across  the  river  from  Detroit.  In  Windsor  a  terminal 
station  and  office  building  close  to  the  Detroit  river  ferry 
slips  has  been  procured,  so  that  close  connection  may 
easily  be  made  by  passengers  transferring  between  the 
electric  cars  and  the  ferries  to  and  from  Detroit,  which 
cross  the  river  in  less  than  10  minute'vs  time.  Througli 
the  city  of  Windsor  the  electric  road  has  a  street  fran- 
chise permitting  it  to  operate  its  ears  with  the  overhead 
trolley  carrying  current  at  6,600  volts  pressure.  From 
Windsor  the  line  takes  a  southeasterly  direction,  serving 
the  following  named  towns,  distant  fro)n  W^indsor  the 
stated  mileages:   Pelton,   8;  Maidstone,   12;   Essex,   16; 


North  Ridge,  20;  Cottan,  21;  Kingsville,  28.  An  exten- 
sion is  now  under  con.struction  in  Leamington,  eight 
miles  east  of  Kingsville.  An  extension  from  Leamington 
still  farther  east  at  Wheatley  is  proposed. 

Between  Windsor  and  Essex  the  electric  road  paral- 
lels a  branch  line  of  the  ^Michigan  Central  Railroad,  over 


Typical  Trolley  Si  siknsuin   \U 
Long-Radrs   (.crve. 


which,  however,  but  a  very  limited  passenger  service  is 
oft'ered.  From  E.ssex  to  Kingsville,  which  is  located  on 
the  north  shore  of  Lake  Erie,  there  is  no  steam  railroad 
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Section-Break    Insilator  as   Installed   in  Trolley   Circiit. 

cnmix'tilion.  The  route  of  the  new  line  between  Kings- 
ville and  Leamington  pnr.-illrls  llic  norlh  short  of  Lake 
Eric. 

The  roaiMicd  is  liiiilt  on  Ihc  |inl)lic  liighways  in  tlie 
towns  well  balla.sted  with  broken  stone  and  gravel.  The 
I'ail  joints  are  electrically  connected  with  No.  000  bonds 
soldered  to  llif  ball  ol'  Hio  rail  outside  of  towns  and  to 
the  web  undrr  llic  lisliplatcs  in  streets.  Cross  bonds  are 
installed  IIyc  to  the  mile.  The  bonds  were  supplied  by 
the  Lord  K;leetri<'  (Company.  At  E.s.sex,  where  t^ie  main 
line  of  till'  Michigan  Central  Railroad  is  intersected,  a, 
complete  interlocking  system  is  being  installed. 
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Overhead  Construction. 

An  especially  permanent  tj'pe  of  overhead  eonstruetiou 
has  been  installed  throughout  the  entire  route  between 
the  power  station  at  KingsviUe  and  the  ferry  terminal 
in  Windsor.  It  is  interesting  to  note  that  6,600  volts 
pressure  is  carried  on  the  trolley  in  towns.  The  over- 
head construction  was  therefore  designed  and  built  with 
especial  care. 

The  working  conductor  is  a  Xo.  000  grooved  copper 
wire.  It  is  supported  by  hangers  spaced  10  feet  apart 
along  a  7-16  inch  steel  strand  single  cable  forming  the 
messenger.  Outside  of  towns  the  messenger  is  hung 
from  rod-supported  angle  iron  brackets  and  within 
towns  the  catinarj-  cable  is  supported  by  spans  of  7-16 
inch  stranded  steel  cable  with  wood  and  porcelain  insu- 
lators. The  overhead  fittings  were  supplied  by  the  West- 
inghouse  Company.  Illustrations  are  presented  showing 
details  of  the  trolkn-  supports  on  straight  line  and  curve 
construction.  The  line  is  head  guyed  at  intervals  of 
1,100  feet. 

At  "Windsor  a  500-volt  trolley  line  of  the  Detroit 
United  Railway  system  is  intersected  and  an  interesting 
piece  of  overhead  construction  was  required  to  prevent 
anj'  possibility  of  the  electrical  crossing  of  the  two  ovei'- 
head  conductors,  one  at  6,600  volts  and  the  other  at  500 


volt  wire  it  will  not  be  able  to  swing  far  enough  to  make 
a  connection  with  the  high-pressure  trolley.  The  dead 
section  in  the  6,600-volt  trolley  also  requires  that  the 
single-phase  cars  drift  across  this  intersection.  The  con- 
tinuity of  the  6,600-volt  circuit  on  either  side  of  the  dead 
section  is  made  complete  by  a  jumper  carried  on  high 
tension  line  insulators  and  protected  by  grounded  guard 
wires. 

Thirty-foot  wooden  poles  are  used  for  all  construction 


r^ 


fG,60O-yof/  Jumper  grouria  Oeaa  5^c/'On 


-a.rrangemexts  of  circuits  at  intersection  of  6,6o6  and 
500  Volt  Trolley  Wires. 

exciept  that  in  the  streets  of  "Windsor  these  poles  are 
set  in  earth  and  are  reinforced  near  the  surface  of  the 
ground  with  a  4-foot  by  2  by  12-inch  breast  block. 

"Where  span  construction  is  used  in  the  streets  of 
"Windsor  the  span  wires  are  supported  by  concrete  poles 
.siipplied  by  the   Concrete  Pole   Company,   St.   Cathar- 
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General  \'ievv  of  Kingsville  Power  Station  and  Repair  Shops. 


volts.  A  sketch  is  reproduced  showing  the  details  of  the 
wiring  at  this  crossing.  As  the  500-volt  line  was  in 
operation  before  the  6,600-volt  trolley  was  built,  it  be- 
came necessary  for  the  builders  of  the  new  line  to  take 
the  necessary  precautions  to  prevent  trouble.  A  com- 
plete separation  of  the  circuits  was  made  by  installing 
about  25  feet  on  either  side  of  the  500-volt  line  inter- 
.sected  a  long  wood  break  trolley  insulator  placed  in  the 
6,600  volt  trolley. 

This  provides  a  dead  section  of  catenary  supported 
trolley  for  a  safe  distance  on  either  side  of  the  intersect- 
ing 500-volt  trolley,  which  is  crossed  with  an  ordinary 
90  degree  trolley  pan  in.sulated  for  500  volts.  The 
length  of  the  dead  section  in  the  6,600-voU  trolley  is  suf- 
ficient to  assure  that  should  a  trolley  pole  leave  the  500- 


ines,  Ont.  These  poles  are  of  two  sizes,  designed  for 
1,000  and  3,000  pounds  strain.  Both  types  of  poles  are 
rectangular  in  section.  The  smaller  pole  is  10  inches 
square  at  the  butt  and  6  inches  square  at  the  top,  rein- 
forced with  four  7-8  inch  round  .steel  rods  placed  within 
the  four  corners.  The  3,000  pound  pole  is  16  inches 
square  at  the  butt,  10  inches  square  at  the  top  and  is 
similarly  reinforced  with  four  1-inch  round  steel  rods. 

The  power  station  building,  located  on  a  bluff  over- 
looking Lake  Erie,  about  a  mile  and  a  half  southeast  of 
Kingsville,  is  a  brick  and  concrete  structure,  and  com- 
prises two  general  sections,  a  boiler  house  and  an  engine 
room. 

The  boiler  house  has  ground  dimensions  of  88  by  49 
feet  and  the  engine  house  106  by  54  feet.    These  two  sec- 
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Foundation  Plan  and  Sectional  Elevation  ok  Povvkr  Station  Showing  General  Arrangement 

OK  PiriNG  AND   Boilers. 
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tions  have  one  wall  in  common.  The  building  has  a  tim- 
ber truss  roof  covered  with  gravel  composition  over  the 
boiler  house  and  metallic  shingles  over  the  engine  room. 
Coal  is  brought  to  the  boiler  house  over  a  steam  rail- 
road siding,  and  as  vet  is  unloaded  In-  hand.    The  boiler 


Canadian  Steam  Boiler  Equipment  Company,  Limited, 
Toronto.  The  boiler  auxiliaries  include  two  Cochrane 
feedwater  heaters  of  1,500  horse-power  capacity. 

Steam  at  125  pounds  pressure  is  distributed  through  a 
single  12-inch  header  extending  the  length  of  the  boiler 
house  and  parallel  with  the  fire  wall.  The  engine  con- 
nections pass  through  the  fire  wall  to  the  two  main  imits. 
Transmission  Line. 

The  method  of  feeding  the  6.600-volt  trolley  is  of  par- 


Details  of  CotjDENSER  Pipi.vg  i>j  Power  St.vtion. 


Di.\GRAM  Showing  Principal  Transmission  and  Car  Circuits. 


equipment  comprises  four  350  horse-power  Atlas  boilers,  ticular  interest,  inasmuch  as  there  is  used  au  auto-trans- 
installed  in  batteries  of  two  boilers  each,  and  hand  fired  former  substation  requiring  only  a  single  wire  for  the 
with  coal.  The  building  is  large  enough  to  accommo-  transmission  line.  The  trolley  wire  between  Windsor 
date  two  more  boilers.    The  installation  has  been  so  ar-  and  the  Kiug.sville  power  station  is  divided  into  two  sec- 


.^lA.MJAuii   j-e  I'Mi  .\K  I  ..II  .>  /    r>-,stNGER  Equipment. 

rand'd  that  at  a  later  date  natural  gas,  which  soon  will  tions.    An  IS-niile  section  I'min  tlir  power  liouse  to  .Alaid- 

be  Tvailable,  may  be  used  for  firing.    The  exhaust  gases  stone  is  fed  direct  from  the  (i.liOO-volt  bus  of  the  3-wire 

from  the  boilers  pass  to  a  stack  7  feet  6  inches  inside  generators   in   the  power  station.     Tiie  section   between 

diameter,  5  by  9  foot    Hue  (ipening  and  120  feet  high.  Maidstone  and  Windsor,  about  12  miles,  is  itulependent 

This  .stack  was  built  by  the  Alphonse  Custodis  Chimney  of  the  jiower  hou.se  section  and  is  fed  by  a  transmission 

Con.struction  Company.     The  boilers  are  provided  with  line  carried  at  the  tops  of  the  poles  along  the  right  of 

"Cyclone"  shaking  and  iluinping  grates,  supplied  by  the  way.     This  tran.smission  line  comprises  a  single  No.   0 
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wire  of  hard-drawn  copper  supported  on  3-pieee  40,000- 
volt  insulators  supplied  by  the  Lima  Insulator  Com- 
pany. The  working  pressure  of  the  line  is  13,200  volts. 
This  single  high-tension  wire  feeds  a  300-kilowatt  auto- 
transformer,  which,  in  turn,  feeds  the  "Windsor  section 
of  the  trolley  wire  supplying  current  at  6,600  volts  pres- 
sure to  the  part  of  the  line  most  distant  from  the  power 
house. 

An  accompanying  sketch  shows  diagrammntically  how 
simple  is  the  transmission  and  feeding  system  of  this 
single-phase  railway.  The  auto-transformer  at  IMaid- 
stone  is  installed  in  a  concrete  building  12  by  12  by  14 
feet  in  dimensions.     The  circuit  breaker  and  switch  for 


wood  on  either  side,  the  wood  liaving  sections  4  3-4  bj' 
6  and  1  3-4  by  6  inches,  while  the  steel  plate  is  1-2  by  6 
inches  in  section.  The  intermediate  sills  are  of  wood, 
3  3-4  inches  by  6  inches,  and  the  two  centre  sills  comprise 
1-2  by  6  inch  iron  plate  between  two  pieces  of  wood  2  1-2 
by  6  inches  each. 

The  interior  of  the  car  is  divided  into  three  compart- 
ments. There  is  a  smoking  compartment  at  either  end 
of  the  car,  it  being  the  practice  to  use  as  the  smoker 
whicliever  compartment  is  forward.  The  interior  of  the 
cars  are  finished  in  oak.  Each  smoking  compartment  has 
four  fixed  double  seats  and  eight  cane-seated  revolving 
chairs.     The  main  compartment  has  four  fixed  double 
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Diagram  of  Car  Wiring,  Showing  Connections  for  Two  Single-Phase  Motors  and  Platform  Drum  Controllers. 


handling  the  current  fed  through  this  transformer  are 
located  at  the  origin  of  the  'transmission  line  in  the 
power  station.  Lighting  protection  and  hand  operated 
disconnecting  switches  complete  the  auto-transformer 
substation  ecjuipraent  at  Maidstone. 

The  rolling  stock  equipment  includes  five  new  3-com- 
partment  pas.senger  cars  equipped  with  motors  and  four 
trailers  and  two  express  cars  which  are  being  rebuilt 
from  trailer  cars  formerly  operated  on  the  New  York 
city  elevated  lines. 

Rolling  Stock. 

The  new  motor  cars  present  an  attractive  exterior,  as 
illustrated  herewith.  These  cars  were  built  by  the  Otta- 
wa Car  Company,  Limited.  They  are  55  feet  long,  18 
feet  6  inches  wide  over  all,  and  the  bodies  are  supported 
by  six  sills.    The  outside  sills  comprise  a  steel  plate  willi 


seats  and  eleven  rattan  covered  doulile  scats  of  the 
"walkover"  type.  The  toilet  compartment  is  placed  at 
one  end  of  the  centre  portion  of  the  car.  The  cars  are 
heated  with  Baker  "Mighty  Midget"  heaters  installed 
in  the  vestibules.  The  various  fittings  of  the  ears  in- 
clude continuous  parcel  racks,  Curtain  Supply  Com- 
pany window  fixtures,  American  trolley  catclier,  West- 
inghouse  spring  operated  ]iantagra.pii  trolley  and  chime 
whistle. 

The  car  bodies  are  mounted  on  two  Brill  trucks,  with 
6  foot  6  inch  wheel  base.  The  centre  to  centre  distance 
between  truck  centres  is  31  feet  4  inches.  Each  car  is 
equipped  with  two  Westinghouse  No.  132  single-phase 
motors,  rated  at  100  hor.se-power  each.  The  control 
equipment  includes  an  anto-transformer  supported  from 
beiioatli  the  car  sills  l)y  4  by  4  by  3-8  inch  angles.     As 
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the  ears  are  double  ended  two  of  the  type  451  Westin'^- 
house  drum  controllers  are  used  to  vary  the  voltage  of 
the  current  fed  through  the  auto-transformer  to  the  mo- 
tors. A  wiring  diagram  is  presented  showing  detail  con- 
nections of  the  entire  wiring  on  one  of  these  cars.  The 
simplicity  of  the  circuits  is  at  once  noted.  It  should  be 
remembered  that  the  pantagraph  trolleys  on  these  cars 
collect  current  at  6,600  volts  pressure,  which  current  is 
fed  to  the  motors  at  a  maximum  pressure  of  240  volts. 
With  the  auto-transformer  no  resistance  grids  are  re- 
quired, the  various  slips  in  the  feeding  of  the  motors 
being  obtained  by  the  drum  controllers,  which,  on  being 


View  in  V'estibile,  Showing  Arrangement  of  Air   Com- 
pressor Governor,  Br.\ke  Handles  and  Drum 
Controller  for  Two  Single-Phase 
Motors. 

revolved,  vary  the  point  in   the   auto-tran.sformer  coil 
from  which  the  feeding  current  is  taken. 

Each  car  is  equipped  with  Westingliouse  S.  M.  E. 
schedule  air  brakes,  having  the  quick  recharge  and 
graduated  release  features.  The  motor  cars  carry  D-1 
pumps,  operated  by  single-phase  motors.  The  cylinders 
on  the  motor  ears  are  10  inches  in  diameter,  and  those 
on  the  trailer  cars  are  8  inches  in  diameter.  All  cars 
have  automatic  slack  adjusters.  Sterling  liaiid  brakes 
are  used. 

Service  and  Personnel. 

Inasmuch  as  there  will  be  no  direct  steam  road  compe- 
tition over  a  considerable  portion  of  the  route,  it  is  ex- 


pected that  a  comparatively  large  freight  and  express 
business  can  be  built  up.  The  company  has  a  contract 
with  the  Canadian  Express  Company,  which  maintains 
six  offices  along  the  line,  and  has  its  own  messenger  on 
the  ears  during  two  round  trips  per  day.  All  classes  of 
freight  will  be  acepted  for  transportation.  Passenger 
service  will  be  operated  on  hourly  headway.  The  oper- 
ating headquarters  are  at  Kingsville,  Out. 

The  officers  of  the  company  are  as  follows :  President, 
John  Piggott ;  first  vice-president,  Charles  ilagee ;  second 
vice-president,  W.  E.  SIcKeough;  secretary.  W,  T.  Pig- 
gott ;  treasurer,  W.  C.  Crawford ;  general  manager,  W. 
N.  Warburton;  chief  engineer  of  power  plant,  S.  C. 
DeWitt. 


THE  POTENTIAL  RESOURCES  OF  BRITISH 
COLUMBIA. 

By  Ex-LiEiT.  Gov.  C.  H.  Mackintosh. 
The  suggestion  of  an  enquiry  into  the  potential  re- 
sources of  British  Columbia  is  timely,  comprehensive  and 
far-visioned ;  of  vital  interest  alike  to  those  who  are  toil- 
ing within  and  thousands  beyond  the  seas  anxious  for  a 
British  territory  where  the  surplus  muscle  and  brawn 
of  the  Old  World  may  be  utilized. 

Systematized  .stock-taking  is  an  inflexible  rule  in  com- 
mercial institutions.  It  applies  as  well  to  national  con- 
cerns. This  province  need  have  no  misgivings  as  to 
tlie  result,  for  the  sombre  experiences  and  stern  rebuffs 
I  if  the  past  were  not  without  chastening  influences  upon 
those  earlier  pioneers,  who  bequeathed  the  hall-mark  of 
lusty  manhood  to  the  present  generation. 

The  following  brief  epitome  of  potential  factors  con- 
tributing to  the  present  growth  and  sponsors  for  the 
future  advancement  of  British  Columbia  is  necessary 
t'(ir  an  intelligent  discussion  of  the  subject: 
W.VTER  Power  for  the  World. 
Rivers — Fraser,  Thompson,  Columbia,  Kootenay, 
Peace,  Stikine,  Skeeua,  natural  arteries  of  communica- 
tion between  the  interior,  the  great  lakes  and  the  Paci- 
tic  Ocean. 

Lakes — Covering  an  area  of  1.560.830  acres.  In  the 
south,  Kootenay,  Arrow  (lower  and  upper),  Okanagan, 
Shuswap,  Harrison,  Slocan,  Trout ;  in  the  north,  Ques- 
nel;  bodies  of  water  capable  of  bearing  uinm  their  bos- 
oms the  mercantile  marine  of  an  empire. 

Forests — An  area  of  182,750,000  acres,  tliree  times  the 
forest  aci'eage  of  Japan  and  New  Zealand,  and  within  a 
fraction  of  the  acreage  of  Iiulian,  Norway  and  Sweden, 
the  products  in  active  demand  throughout  the  East,  the 
continent  of  Europe,  Australia,  Africa,  Japan,  China, 
Peru,  Mexico,  New  Zealand  and  the  United  Kingdom. 


]\Ir.  Thomas  D.  Lonergaii,  who  ftu-  ten  years  was  em- 
l)li)yed  as  electrician  for  the  Canadian  Pacific  Railway 
and  afterwards  became  manager  for  the  Quebec  Electric 
C()iiii)any,  is  now  carrying  on  liusiness  on  his  own  ac- 
(•(luut  as  an  electrical  contractor,  with  office  and  sales- 
room at  42  St.  John  street,  Quebec,  P.  Q. 


Electrical    Trade   Between   Britain   and    Canada 


That  Canada  has  experienced,  and  will  continue  to 
experience,  a  period  of  phenomenal  commercial  and  in- 
dustrial groMlh  is  -the  opinion,  not  of  Canadians  only, 
but  also  of  British  capitalists.  The  latter  have  in  the 
past  had  no  small  hand  in  the  exploiting  of  this  coun- 
try, but  so  ready  has  the  American  capitalist  been  in 
pouring  his  wealth  into  the  developing  of  our  natural 
resources  and  so  satisfactory  the  returns  therefrom  that 
a  rivalry  has  of  necessity  come  to  exist  between  British 
and  American  investors,  in  w^hich  rivalry  the  former  has 
usually  not  had  the  best  of  it.  In  a  recent  special  issue 
of  "The  Electrical  Magazine,"  London,  a  feature  of 
which  is  a  section  devoted  to  trade  with  Canada,  some 
comments  are  made  on  this  subject. 

"Experience  proves,"  says  this  journal,  "that  where 
this  country  is  in  competition  with  the  foreigners  for 
Canadian  orders,  the  most  frequent  cause  of  the  settle- 
ment away  from  the  British  house  is  on  the  score  of  de- 
livery. This  is  a  point  which  cannot  be  emphasized  too 
strongly.  It  would  seem  that — and  particularly  for  the 
smaller  classes  of  machinery  and  supplies  —  a  Canadian 
stock  or  even  a  branch  w"orks  is  essential  for  the  British 
manufacturer  to  maintain  a  continuous  profitable  busi- 
ness in  the  Dominion. 

"From  time  to  time  we  receive  enquiries  from  readers 
as  to  the  advisability  of  the  formation  of  branch  fac- 
tories in  Canada.  We  can  here  state  definitely  that  in 
the  great  majority  of  cases  the  establishment  of  such 
branches  will  prove  liighh'  successful. 

"It  is  difficult  to  the  stay-at-home  Englishman  to  real- 
ize the  immense  rate  at  which  civilization  and  urban 
conditions  are  advancing  in  Canada;  pei-haps  the  quick- 
est way  to  grasp  the  real  progress  made  is  to  compare  an 
up-to-date  map  of  the  country  with  one  of  ten  or  even 
five  years  ago.  One  is  inclined  to  regret  the  pains  of 
having  mastered  geography  at  school — there  is  so  much 
regarding  this  Dominion  of  Canada  to  be  unlearned. 

"Returning  now  to  the  subject  of  Canadian  branch 
works,  we  see  that  the  great  progress  made  is  but  the 
very  small  beginning  in  a  vast  territory  in  the  further 
making  and  maintenance  of  which  an  unlimited  scope 
for  labor  exists  for  many  generations  to  come.  In  the 
course  of  correspondence  with  manufacturers  we  have 
noticed  not  infrequently  the  expressed  disposition  to 
postpone  active  work  in  Canada  until  the  country  is 
further  developed  and  offers  a  more  extended  market. 
Surely  this  is  an  unreasonable  attitude  to  adopt,  and  the 
more  one  considers  the  matter  in  detail  the  more  impos- 
sible does  it  become  to  justify  it. 

"The  towns  springing  up  on  every  hand  are  not  mere 
settlements  or  camp.s — they  are  permanent  institutions 
for  which  nothing  will  do  which  is  less  than  the  very 
best  and  the  latest  in  equipment  and  arrangement.  The 
most  advanced  practice  in  civil  and  municipal  engineer- 
ing is  followed.  In  this  systematic  liuilding  up  of  towns 
and  cities  there  is  i»roufriit  to  hear,  f'ri)ni  tlu;  hej,'iniiiii<,', 


a  full  sense  of  the  financial  or  business  side  of  muni- 
cipal management.  In  the  pursuance  of  this  policy  it  is 
a  fact  that  rising  Canadian  towns  welcome  the  advent 
of  factories  into  their  midst;  and,  lest  any  misappre- 
hension as  to  motive  should  arise,  let  us  hasten  to  say 
that  they  offer  substantial  inducements  to  the  manufac- 
turer in  the  shape  of  remission  of  taxes,  or  cheap  land, 
or  even  financial  support  to  the  contemplated  works 
venture.  The  fact  is  that  these  manufactories  are  want- 
ed by  the  country  for  the  sake  of  their  output ;  the  im- 
porting of  goods,  with  the  consequent  delay  and  high 
ruling  prices,  hampers  the  Canadian.  Factories  will  con- 
tinue to  be  started  at  an  ever-increasing  rate,  and  the 
municipal  owners  know  the  immense  value  of  labor-em- 
ploying concerns  to  any  surrounding  or  adjacent  town- 
ship:  hence  this  competition  for  the  manufacturer's 
favor. 

"General  transport  facilities  by  railroad,  tramroad 
and  canal  already  exist  in  a  very  complete  form,  and  the 
active  work  of  extending  this  essential  proceeds  with- 
out abatement.  Capital  is  readily  found  for  the  fur- 
therance of  personal  enterprise  in  the  manufacturing 
field;  there  are  partnei-ships  entered  into  regularly  be- 
tween the  experienced  British  manufacturing  man  and 
his  moneyed  colonial  brother.  In  short,  there  is  every- 
thing to  be  said  in  favor  of  the  British  firm  establishing 
a  Canadian  works  centre,  iloreover,  as  will  have  been 
gathered,  there  is  also  great  certainty  in  the  successful 
outcome  of  individual  enterprise  in  works  ownership. 
This  latter  phase  is  one  to  which  the  young  engineers  of 
this  country  should  give  the  closest  consideration;  Can- 
ada undoubtedly  offers  much  to  the  well-skilled  engineer, 
and  in  this  trade,  as  in  many  others,  it  gives  a  full  an- 
swer to  the  oft-asked  question,  '  What  shall  be  do  with 
our  boys';' 

Enter  United  States  Capital  and  Bkaix. 

"But  great  as  is  the  attractiveness  held  out  to  the 
enterprising  by  the  resources  of  Canada,  it  has  to  be 
confessed  that  outside  the  Dominion  the  chief  benefit 
has  gone  not  to  Canada's  motherland,  but  to  the  United 
States.  Propinquity  counts  for  much.  It  is  so  infinitely 
easier  to  cater  for  a  market  only  a  few  hours  away,  often 
within  reach  even  of  the  telephone,  than  for  one  which 
is  on  the  other  side  of  the  Atlantic  Ocean.  United  States 
capital  has  fiowed  freely  into  Canada  for  the  develop- 
ment of  the  electrical  industry,  and  United  States  capi- 
tal and  United  States  brain  have  been  largely  responsible 
for  the  difficult  position  in  which  British  manufacturers 
and  capitalists  find  themselves  when  catering  for  the 
Canadian  market.  One  of  their  greatest  difficulties  is 
the  Canadian  adoption  of  United  States  standards  and 
specifications. 

The  Maukict  fuk  ELiccTiucArj  Api'akatus. 

"Take  electrical  apparatus  as  an  illustration  of  the 
present  predominance  of  the  United  States  in  the  Cana- 
dian electrical  inq)nrt  trade,  and  one  finds  that  the  Can- 
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adian  importations  from  tlie  United  States  were  in  1906 
of  the  value  of  £487,000.  This  total  compares  with  £17,- 
000  onlj-  as  the  value  of  imports  from  the  United  King- 
dom and  £3,000  from  Germany.  Yet  there  is  a  full 
duty  of  25  per  cent,  against  United  States  imports,  and 
British  manufacturers  have  the  benefit  of  a  preference 
of  33  1-3  per  cent.  A  similar  duty  and  a  similar  prefer- 
ence operate  in  the  case  of  electrical  motors  and  dyna- 
mos; yet  the  United  States  importations  into  Canada 
were  in  1906  of  the  value  of  £202,000.  Taking  United 
States  imports  into  Canada  over  a  series  of  years  it  is 
suggestive  to  note  their  growth. 

Copper  Wire. 

"The  trade  in  insulated  copper  wire  for  telephone  and 
electrical  work  may  be  taken  as  another  indication  of 
United  States  predominance  in  Canadian  electrical  de- 
velopment. The  imports  in  1906  from  all  countries  were 
of  the  value  of  about  £71,000,  and  of  this  total  the  im- 
ports from  the  United  States  were  of  no  less  than  £64,- 
000,  despite  the  fact  that  the  Canadian  import  duty  is 
30  per  cent.,  with  a  preference  of  33  1-3  per  cent,  to  the 
United  Kingdom  manufacturers. 

"The  main  object  of  the  Canadian  tariff  is,  of  course, 
to  stimulate  Canadian  industry,  and  it  is  a  cai'dinal 
principle  of  Canadian  policy,  no  matter  what  party  is 
in  power  at  Ottawa,  that  Canada  .shall  make  whatever 
she  can  for  herself  within  reasonable  limits,  and  always 
remembering  the  interests  of  the  general  consumer.  Aid- 
ed by  the  Canadian  tariff  and  aided  also,  of  course,  by 
the  enormous  natural  advantages  of  Canada,  the  Cana- 
dian factories  for  the  manufacture  of  electrical  machin- 
ery and  apparatus  have  become  among  the  most  exten- 
sive in  the  country.  An  official  publication  tells  us  that 
their  output  includes  motors  and  dynamos  of  the  largest 
capacity,  as  well  as  miscellaneous  apparatus  in  great 
variety.  Canada,  it  is  officially  declared,  because  of  its 
numerous  great  waterfalls,  presents  an  extending  field 
for  the  installation  of  hydro-electric  power-generating 
machinery,  and  the  installation  of  power  generating  and 
transmission  plants  constitutes  one  of  the  main  depart- 
ments of  electrical  manufacturing.  The  field  for  elec- 
tric lighting  is  rapidly  increasing.  Even  the  smallest 
hamlets  are  being  provided  with  electric  street  lighting. 
Most  modern  houses  of  consequence  in  the  cities  and 
towns  are  fitted  with  electric  light,  and  for  the  lighting 
of  factories,  public  buildings,  etc.,  its  use  is  almost  uni- 
versal. On  this  account  there  is  a  growing  demand  for 
dynamos  and  all  kinds  of  electric  lighting  appliances,  and 
Canadian  factories  supply  the  entire  trade.  Electric 
equipment  for  street  cars  and  inter-urlnin  railways  is 
made  exclusively,  while  certain  firms  devote  special  at- 
tention to  the  [iroduction  of  electrical  mining  machin- 
ery. 

Experience  of  British  Manufacturers. 

"But  great  as  are  the  opportunities  for  the  develop- 
ment of  manufacturing  in  Canada  itself,  and  undoubted 
as  is  the  predominance  of  the  United  States  in  the  Cana- 
dian import  market,  many  British  manufacturers  speak 
with  expectation  of  the  Canadian  market.    In  Great  Bri- 


tain itself,  where  they  have  no  tariff  benefit,  British 
manufacturers  have  in  many  directions  found  themselves 
equal  to  the  keenest  United  States  competition,  and  with 
the  aid  of  the  preference  given  them  in  the  Canadian 
market  they  see  no  reason  why  they  should  not  develop 
a  substantial  Canadian  trade.  The  preference  has  in 
many  eases  sufficed  to  enable  British  manufacturers  to 
sell  the  bigger  machinery  in  Canada  as  against  the  Unit- 
ed States.  Thanks  to  the  preferential  tariff  discrimina- 
tion in  their  favor,  a  large  British  house  was  recently 
able  to  secure  the  contract  for  the  rolling  stock  for  an 
inter-urban  Canadian  line,  and  it  is  realized  that  the 
Canadian  demand  for  electrical  plant  is  extending  so 
rapidly  that  British  manufacturers  should,  with  reason- 
able enterprise,  secure  a  much  larger  Canadian  trade. 
With  this  in  view  many  would  greatly  welcome  a  reci- 
procal arrangement  with  Canada,  under  which  the  fam- 
ily idea  would  animate  the  policy  of  the  I\Iother  Coun- 
try as  well  as  the  colonies,  and  British  manufacturers 
would  secure  in  the  Canadian  market  a  greater  tariff 
margin  in  their  competition  with  the  United  States  than 
is  secured  under  the  one-sided  preference  now  in  opera- 
tion. 

Reciprocal  Preference. 

"Even  a  cursory  stud.v  of  the  structure  of  the  new 
Canadian  tariff  indicates  the  manner  in  which  such  a  re- 
ciprocal arrangement  may  be  brought  into  existence. 
There  is  no  responsible  political  party  in  Canada  which 
would  favor  the  exposure  of  the  Canadian  electrical 
industry  to  open  competition  from  abroad ;  that  is  to  say, 
it  is  useless  to  expect,  for  some  years  at  all  events,  the 
free  admission  of  British  electrical  goods  into  Canada. 
But  it  is  the  policy  of  all  Canada  parties  to  give  British 
manufacturers  the  greatest  possible  advantage  over  the 
manufacturers  of  the  United  States,  Germany,  and  other 
countries,  and  a  glance  at  the  foregoing  figures  illustrates 
how  large  is  the  amount  of  dutiable  imports  iipon  which 
a  larger  preference  may  be  secured  without  injury  to  the 
Canadian  industry.  There  is,  moreover,  that  important 
new  feature  of  the  Canadian  tariff  system,  the  Empire 
Free  List,  and  there  are  commodities  now  admitted  free 
from  all  countries  which  in  return  for  concessions  Can- 
adian ministers  would  be  prepared  to  transfer  from  the 
General  Free  List  to  the  Empire  Free  List,  making  them 
dutiable  when  coming  from  foreign  countries,  and  free 
when  coming  from  other  parts  of  the  Britisli  Empire." 

TIuis  in  a  sentence  it  would  seem  that  wliilc  there  are 
un(l(iHli((>(l  difficultie';  in  the  Canadian  mnrkcl  fcir  Britisli 
oh'cfriril  nianurachuv'i's.  tlicic  is  oven  to-day  a  substan- 
tial opening  for  British  enterprise,  and  Canada's  certain 
rai)id  development  in  the  near  future  must  greatly  en- 
large the  opportunities.  It  is  also  clear  that  so  soon  as 
tlie  British  people  adopt  the  policy  of  Empire  markets 
for  Empire  workers,  and  reopen  the  door  which  was 
"banged,  bolted  and  barred"  at  the  Colonial  Confer- 
cnci'  III'  1007.  Canada  will  lii'i-onic  one  of  onr  most  iiii- 
poi-fant  and  prulitablc  trade  partners. 


Wireless  Communications  Over  Sea 


Some  idea  of  the  evei'-inereasing  extent  to  wliieli  wire- 
less telegraphy  is  being  used  may  be  gathered  from  a 
paper  on  "Wireless  Communications  Over  Sea,"  read 
recently  by  W.  J.  Erskine-llurray  before  the  Institu- 
tion of  Engineers  and  Shipbuilders  in  Scotland.  Ac- 
cording to  statistics  cited  by  the  author  there  are  now 
1,550  wireless  telegraph  stations  in  operation,  and  of 
these  nearly  1,200  are  giving  actual  service,  w-hich  is  an 
astonishing  showing  when  one  considers  that  the  art  is 
only  about  10  years  old  and  progress  was  necessarily 
slow  at  first.  Dr.  Erskine-ifurray's  paper  was  in  part 
as  follows: 

I  shall  not  attempt  a  technical  description  of  the  ap- 
paratus used  in  any  system  of  wireless  telegraphy,  but 
shall  confine  myself  to  its  application  to  nautical  pur- 
poses and  to  general  principles  which  define  its  scope 
and  the  advantages  and  disadvantages  of  the  various 
.systems  at  present  in  use.  In  order  to  indicate  the  mag- 
nitude of  the  wireless  telegraph  system  of  communica- 
tions throughout  the  world,  I  have  collected  the  follow- 
ing data  from  various  government  and  other  reports 
on  the  subject : 

Total  number  of  wireless  telegraph  stations  1,550, 
which  may  be  classified  as  follows: 

Commercial  land  stations 195 

Merchant  vessels 170 

Lighthouses,'  etc.    (Government   stations)     150 

Naval  installations 670 

Military  portable  installations 55 

Experimental  stations 310 

These  1,550  stations  havie  been  erected  by  the  various 
companies  in  approximately  the  following  proportions : 
Telefunken,  forty-one  per  cent. ;  Marconi,  twenty  per 
cent. ;  De  Forest,  six  per  cent. ;  Lodge-Muirhead,  three 
per  cent. ;  Fessenden,  three  per  cent. ;  other  systems, 
twenty-seven  per  cent.  As  regards  commercial  land  sta- 
tions :  Marconi,  thirty-two  per  cent. ;  other  .systems,  sixty- 
eight  per  cent. 

On  merchant  vessels:  Marconi,  fifty-six  per  cent ;  other 
systems,  forty-four  per  cent. 

The  actual  proportions  in  different  regions  are  very 
various.  On  the  North  Atlantic  the  Marconi  Company 
has  a  greater  hold  than  elsewhere,  though  it  is  very  far 
from  having  a  monopoly,  even  in  the  British  Islands. 
In  South  America,  the  "West  and  East  Indies,  and  on 
the  Continent  of  Europe,  excepting  Italy,  the  Telefunk- 
en, Lodge-Muirhead,  and  De  Forest  companies  practic- 
ally do  all  the  busine.ss.  It  has,  therefore,  been  necessary 
for  shipowners,  whose  vessels  trade  in  these  regions,  to 
adopt  a  system  other  than  the  Marconi. 

General  Principles  of  Wireless  Telegraphy  —  These 
may  bo  summed  up  shortly,  as  follows : 

1.  The  energy  which  transmits  the  signal  is  propa- 
gated over  the  earth 's  surfiiee  as  an  electric  wave  mo- 
tion. 


2.  This  wave  motion,  or  alternate  current,  may  be 
either  uniform  like  an  ordinary  lighting  or  power  cur- 
rent, or  it  may  be  in  the  form  of  damped  wave  trains, 
i.e.,  in  short  series  of  waves  following  one  another  at  com- 
paratively long  intervals;  each  series  or  train  commenc- 
ing strongly  and  dying  out  after  comparatively  few 
waves.  In  the  first  case  a  high-frequency  alternate  cur- 
rent generator,  or  a  vibrating  electric  are  may  be  used ; 
in  the  latter,  the  intermittent  spark  discharge  of  a  con- 
denser. 

3.  Ill  both  cases  it  is  neeessarj-  that  the  frequency  of 
tlie  current  (number  of  alternations  per  second)  should 
be  high  in  order  that  the  amount  of  electricity  set  in  mo- 
tion at  each  wave,  and,  therefore,  the  actual  dimensions 
of  the  apparatus,  may  not  be  too  large.  This  will  be  ap- 
preciated when  it  is  recollected  that  a  small  quantity  of 
electricity,  or  any  material,  w-hen  moving  very  rapidly, 
may  transmit  a  large  amount  of  energy.  (A  high-speed 
de  Laval  steam  turbine  is  a  good  mechanical  instance  of 
this.)  A  high  frequency  is  thus  advantageous  from  an 
engineering  point  of  view,  though  it  is  not  absolutely 
necessary. 

4.  The  receiving  apparatus  must,  therefore,  be  capable 
of  detecting  and  indicating  currents  whose  frequencies 
are  greater  than  100,000  per  second.  There  are  now 
scores,  possibly  hundreds,  of  ways  in  which  this  may  be 
done.    These  may  be  classed  as  follows : 

(a)  Imperfect  electrical  contacts,  or  coherers,  whose 
resistance  is  changed  by  the  action  of  the  received  cur- 
rent ; 

(b)  Electrolytic  detectors,  which  indicate  the  received 
curi-ents  by  an  alternation  in  polarization ; 

(c)  Thermometrie  detectors  which  indicate  the  cur- 
rent through  the  effects  of  the  change  of  temperature 
it  causes; 

(d)  Magnetic  detectors  in  which  the  magnetic  state 
of  a  piece  of  magnetized  iron  is  altered  by  the  current. 

(e)  Electromagnetic  detectors  on  the  current  balance, 
or  electro-dynamometer  principle; 

(f )  Valves  or  rectifiers,  which,  owing  to  their  property 
of  permitting  current  to  pass  more  easily  in  one  direc- 
tion than  the  other,  produce  a  more  or  less  unidirec- 
tional and,  therefore,  measurable  current  directly  from 
the  alternating  current  received  ; 

(g)  A  miscellaneous  class  whose  methods  of  action 
have  not  yet  been   explained. 

The  best-known  forms  of  coherer  are  (1)  tlie  Marconi, 
consisting  of  a  gla.ss  tube  of  about  five  millimetres  bore 
in  which  are  two  silver  plugs  about  0.5  millimetres  apart, 
l)etwccn  which  a  small  quantity  of  very  fine  nickel  fil- 
ings are  placed.  The  gap  is  usually  V-shaped  to  admit 
of  regulation  by  merely  turning  the  tube,  as  the  filings 
(inly  (iiMMipy  al)out  one-third  of  the  space,  and  are,  there- 
I'di'i',  more  or  less  crowded  together  according  as  the 
wide  or  narrow  end  of  the  V  is  uppermost.     (2)   The 
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Lodge-JIuirhead,  whieli  consists  of  a  razor-edged  steel 
wheel  about  the  diameter  of  a  threepenny  bit,  whose 
edg:e^dips  into  mercury  covered  with  oil,  and  which  is 
kept  revolving  by  clockwork.  The  Marconi  coherer, 
which  is  a  modified  form  of  Branly  tube,  and  is  also  used 
by  the  Telefunkeo  Company,  requires  to  be  decohered 
by  tapping  or  shaking  it  after  it  has  recorded  a  signal, 
as  it  would  otherwise  remain  cohered.  This,  though 
apparently  a  disadvantage,  is  in  reality  the  essence  of 
its  success,  for  it  is  owing  to  this  that  it  was  first  pos- 
sible to  maintain  the  effect  of  the  passage  of  the  high- 
frequency  current  long  enough  to  obtain  from  it  a  per- 
manent record  of  the  Morse  tape  by  means  of  ordinary 
telegraph  instruments.  The  Lodge-Muirhead  coherer  is 
decohered  after  a  small  fraction  of  a  second  by  the  move- 
ment of  the  wheel. 

The  other  detectors  most  in  use  are  I^larcoui's  mag- 
netic detector  and  the  electrolytic  received,  or  barretter, 
invented  by  Fessenden.  Magnetic  detectors  are  based  on 
the  fact  that  a  high-frequency  current,  even  if  of  very 
short  duration,  may  produce  considerable  changes  in  the 
magnetism  of  a  fine  magnetized  iron  wire.  In  Marconi's 
form  an  endless  band  of  fine  iron  wires  is  kept  traveling 
round  two  pulleys.  Surrounding  one  of  the  straight 
pieces  between  the  pulleys  is  a  small  glass  tube  on  which 
are  wound  two  coils  of  fine  insulated  wire.  One  of  these 
is  connected  to  the  aerial  and  earth  wires,  and  the  other 
to  a  telephone  receiver.  Two  permanent  magnets  are 
placed  so  that  their  lines  of  force  include  part  of  the 
traveling  iron  band  in  their  circuit.  The  motion  of  the 
band  draws  the  lines  to  one  side  through  the  retentiveness 
of  the  iron  for  magnetism.  The  high-frequency  current 
in  the  aerial  wire,  on  passing  through  the  small  coil 
round  the  iron  band,  suddenly  demagnetizes  it,  or  rather 
releases  the  lines  of  force.  These  spring  back  into  a 
position  at  right  angles  to  the  band,  and  in  so  doing  cut 
the  coil  connected  to  the  telephone,  induce  a  current  in 
it,  and  thus  produce  an  audible  click  in  the  instrument. 
The  motion  of  the  band  soon  draws  the  lines  aside  again 
and  renders  the  apparatus  ready  to  indicate  a  new  sig- 
nal. The  Morse  "dash"  is,  of  course,  represented,  as  in 
all  systems  of  wireless  telegraphy,  by  a  close  succession 
of  dots. 

The  electrolytic  receiver,  or  barretter,  depends  on  the 
fact  that  if  a  constant  voltagij  be  applied  between  elec- 
trodes dipping  into  an  electrolyte,  one  of  which  is  of 
very  small  area,  the  current  is,  under  certain  conditions, 
unstable,  and  the  sudden  super-position  of  a  high-fre- 
(juency  current  causes  a  sudden  and  considerable  increase 
in  the  direct  current.  The  action  is  not  yet  properly 
understood,  though  many  theories  have  been  stated.  A 
telephone  is  generally  used  in  connection  with  this  de- 
tector, which  is  one  of  tlie  most  sensitive  of  all. 

It  is  noticeable  that  in  the  above  list  of  detectors  of 
high-frequency  currents  there  are  very  few,  if  any,  which 
give  directly  an  audible  or  visible  indication  of  the  sig- 
nal. In  practically  every  case  it  is  thus  necessary  to 
have  some  auxiliary  instrnmniil  to  indicalr  lo  I  he  oper- 


ator that  the  detector  has  reacted.  In  some  cases  a  tele- 
phone, syphon  recorder,  or  Morse  inker,  may  be  used  at 
will,  in  others  the  telephone  is  the  only  auxiliary  suit- 
able, and  it  is,  therefore,  not  possible  to  obtain  a  per- 
manent record  of  a  message. 

5.  The  waves  are  propagated  outward  from  the  trans- 
mitting station,  either  equally  in  all  directions,  or  with 
a  maximum  in  one  direction  according  as  the  aerial  wire 
is  vertical  or  inclined.  In  the  latter  case  the  strongest 
transmission  is  in  the  direction  of  the  lower  end  of  the 
wire.  This  method  is  used  at  Clifden  and  Glace  Bay, 
Marconi's  transatlantic  stations,  and  at  Knockroe,  the 
Poulsen  transatlantic  station  now  building. 

The  lines  of  electric  force  are  in  general  attached  to 
the  ground  and  follow  it,  as  they  do  a  wire  in  ordinary 
linear  conduction.  The  resistance  and  dielectric  con- 
stant of  the  ground  are  important  factors  in  determin- 
ing the  distance  to  which  it  is  possible  to  signal  with  any 
given  transmitter  and  receiver.  In  general,  the  dielectric 
constant  is  the  more  important  of  the  two,  and  the  chief 
reason  why  it  is  more  easy  to  transmit  signals  over  water 
than  land  is  that  the  dielectric  constant  of  water  is 
eighty,  while  for  dry  sand  or  rock  it  is  only  about  five. 
Thus  it  is  possible  to  transmit  signals  very  much  further 
over  water  with  a  given  power  than  over  land.  The 
actual  ratio  of  the  distances  is  now  calculable  approxi- 
mately in  cases  where  the  natures  of  the  soil  and  sub- 
soil are  known. 

6.  It  is  now  easy  to  determine  with  considerable  accur- 
acy, in  fact  within  a  few  degrees,  the  direction  from 
which  a  mtessage  is  coming — ^a  discovery  which  may  in 
the  near  future  become  a  great  aid  to  navigation,  since 
any  two  land  stations  within  range  of  a  ship  will  be  able, 
by  making  simultaneous  observations,  to  give  their  bear- 
ings, and  thus  to  fLx  the  actual  position  of  the  vessel. 
In  these  days  of  ever-increasing  speeds  it  is  becoming 
more  and  more  essential  that  the  shipmaster  should  be 
warned,  when  still  a  considerable  distance  awav  of  his 
approach  to  land.  This  has  been  done  for  some  years 
by  wireless  telegraphy,  but  it  is  only  recently  that  it  has 
become  possible  to  add  to  the  warning  a  statement  of  the 
actual  position  of  the  ship  at  the  time  of  sending. 

7.  The  speed  of  transmission  at  moderate  distances, 
and  the  reliability  of  a  wireless  connection,  are  now  both 
as  good  as  the  same  qualities  in  an  ordinary  land  wire. 
A  proof  is  given  by  the  abolition  of  the  post-office  wire 
from  Hunstanton  to  Skegness,  England,  since  wireless 
stations  have  been  erected,  and  the  fact  that  a  speed  of 
ninety  words  per  minute  has  been  attained  between  these 
stations. 

8.  The  means  of  preventing  interference  between 
neighboring  stations  have  been  developed  to  such  good 
effect  in  the  last  few  years  that  it  is  now  possible,  as 
experience  shows,  to  construct  apparatus  which  will  re- 
spond only  to  waves  which  do  not  differ  by  more  than 
•about  four  per  cent,  from  the  proper  wave  length  for 
the  station.  An  even  greater  sharpness  in  tuning  has 
indeed  been  claimed  by  various  workers,  and  may  very 

(Continued  vn  page  26.) 


Steam    Motor   Cars    on   the   Intercolonial  Railway 


On  the  Intercolonial  Railway  experiments  are  being 
conducted  with  steam  motor  ears,  two  different  type  of 
these  being  already  in  service.  In  both  a  steam  truck 
forms  the  motive  power  development.  One  of  these  is 
on  the  Ganz  system,  developed  in  Europe,  in  which  a 
high  pressure  steam  generator  is  used,  gearing  being  in- 
terposed between  the  engine  shaft  and  the  driving  axle 
as  in  the  Wagenhals  car. 

Ganz  Steam  Car. 

The  ear  on  the  Ganz  system  is  interesting  on  account 
of  its  special  mechanical  features  and  also  from  the  fact 
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by  pumps,  being  automatically  varied  to  con-espond  with 
the  steam  consumption.  The  working  pressure  is  260  to 
300  pounds.  The  fuel  (anthracite  or  bituminous  coal) 
is  fed  from  the  top  into  the  interior  cylinder,  and  falls 
upon  a  grate  beneath  the  boiler;  the  gases  and  products 
of  combustion  pass  through  the  annular  space  between 
the  two  water  spaces.  The  boiler  is  3  1-2  feet  diameter 
and  4  feet  high,  and  can  develop  120  horse-power.  The 
motor,  Pig.  2,  is  a  two-cylinder  compound  horizontal 
engine,  with  piston  valves,  and  is  suspended  from  the 
steel  sills  of  the  car.  It  drives  the  rear  axle  of  the  four- 
wheel  truck  through  a  single  set  of  gearing  with  a  ratio 
of  1  to  2.67.  The  tractive  effort  is  about  4,000  pounds. 
The  engine  runs  normally  at  about  800  revolutions  per 
minute,  but  can  be  run  at  1,100  revolutions  per  minute. 
All  parts  are  enclosed,  and  the  crank  shaft,  valve  gears 
and  driving  gears  run  in  an  oil  bath.  The  cylinders  are 
lubricated  bj^  force-feed  lubricators  operated  by  an  ec- 
centric on  the  driving  axle  of  the  truck. 

It  is  stated  that  before  this  car  was  accepted  a  number 
of  trials  were  made  by  the  Intercolonial  RailwaJ^  The 
official  test  was  from  Moncton  to  Harcourt  and  return, 
a  distance  of  75  miles.  The  run  from  Moncton  to  Har- 
court, 37  1-2  miles,  was  made  in  62  minutes,  or  at  the 
rate  of  37  miles  per  hour.  The  maximum  speed  was  43 
miles  per  hour.  The  total  coal  burned  in  the  75  miles 
was  925  pounds,  which  is  equivalent  to  12.3  pounds  per 


of  its  being  of  a  type  which  has  been  used  quite  exten- 
sively in  Europe  and  is  now  being  manufactured  in  this 
country.  About  200  of  these  cars  are  now  in  use  in 
Europe,  and  two  ears  for  the  Florida  East  Coast  Rail- 
way and  the  Intercolonial  Railway  were  imported  from 
the  works  of  Ganz  &  Company,  Budai)est,  Hungary. 

The  car  for  the  Intercolonial  Railway  is  shown  in  Fig. 
1  and  is  thus  described  by  the  "Engineering  News."  to 
which  publication  we  are  also  indebted  for  the  illus- 
trations : 

At  the  front  end  is  a  boiler  room  7  feet  long,  which 
contains  the  steam  generator,  the  operating  levers,  feed- 
water  pumps,  lubricators  and  small  accessory  apparatus. 
Next  to  this  is  a  7  foot  baggage  room,  then  a  smoking 
room  for  8  persons,  and  the  main  compartment  with 
seats  for  32  passengers.  At  the  rear  end  is  a  vestibuled 
platform.  The  car  weighs  28  tons  in  working  order  and 
carries  a  supply  of  fuel  and  water  sufficient  for  a  rnn 
of  50  miles.  It  is  fitted  with  air  and  hand  brakes,  steam 
heat,  and  an  acetylene  gas  lighting  system.  The  frame 
and  outside  sheathing  are  of  steel. 

The  boiler  is  of  a  high-pressure  tyi)e,  and  consists  of 
four  vertical  cylindrical  shells  forming  two  annular 
w-atcr  chambers  which  are  connected  by  a  series  of  tubes; 
these  are  slightly  inclined  from  the  horizontal,  and  pro- 
vide the  greater  part  of  the  heating  surface.  The  upper 
tubes,  being  in  the  steam  space,  serve  to  dry  the  steam 
and  can  superheat  it  by  about  150  degrees  P.  The  vol- 
ume of  water  is  small,  and  a  continuous  feed  is  supi)li('d 


I-'k;.  2 — Enc;isk  ok  Ganz  Motor  Car  with 
Casing  Removed. 

mile.  The  guarantee  was  for  16  1-2  pounds  per  mile. 
On  a  1  per  cent,  grade  one  mile  long  from  Moncton  to 
lierry  ^lilLs,  a  speed  of  30  miles  an  hour  was  obtained. 
In  another  test  over  a  distance  of  26  miles,  the  steam  car 
hauled  a  trail  ear  weighing  24  tons  and  the  average  speed 
was  31  miles  per  hours. 

Direct  Connected  Steam  Cars. 
On  these  ears  on  tJie  Intercolonial  the  front  end  is  car- 
ried by  a  four-wheeled  steam  truck  on  which  the  boiler  is 
mounted,  independent  of  the  car  body;  outside  cylinders 
drive  the  rear  axle,  while  the  wheels  are  connected  by 
coupling  rods.  The  cars  also  have  vertical  boilers  resemb- 
ling those  used  on  the  steam  cars  of  the  Great  Western 
Railway  (of  England).  The  engine  can  develop  about 
200  horse-power  aiul  is  designed  to  give  a  speed  of  25 
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miles  per  hour  on  a  grade  of  1  per  cent.  It  can  also  have 
a  trail  car  when  necessary.  The  car  is  of  wooden  con- 
struction and  of  ordinary  design,  except  that  an  ellip- 
tical instead  of  monitor  roof  is  used  over  the  engine 
room.  This  part  of  the  roof  is  of  iron,  and  is  remov- 
able, so  that  the  boiler  may  be  lifted  out. 

The  engine  room  is  13  1-2  feet  long,  and  behind  tliis  is 
a  baggage  room  8  1-2  feet  long;  next  to  this  is  a  smoking 
compartment  9  feet  long  with  seats  for  12  persons,  while 
the  main  compartment  (30  feet  3  inches  long)  seats  40 
persons.  At  the  rear  end  are  two  toilet  rooms.  The 
vestibuled  platform  is  extended  to  accommodate  the  ap- 
paratus necessary  for  operating  the  car  when  running 
with  this  end  in  front;  this  includes  a  lever  connected 
to  the  throttle  valve,  a  brake  valve,  and  cords  for  the 
bell  and  whistle.  This  end  of  the  car  is  carried  by  an 
ordinary  four-wheeled  passenger  car  truck.  The  cars  are 
heated  by  steam  and  lighted  by  the  vapor  system  of  the 
Safety  Car  Heating  &  Lighting  Company,  using  mantle 
lamps.  The  front  end  of  the  car  has  a  cast  steel  body 
bolster  of  diamond  shape,  which  surrounds  the  boiler. 
and  is  connected  to  a  transverse  bolster  beneath  the  ash 
pan.  This  latter  has  a  centre  plate  engaging  with  a  simi- 
lar plate  on  a  cast  steel  truck  bolster  suspended  from  the 
truck  frames  by  four  hangers.  These  hangers  have 
equalizing  .springs  with  caps  seated  in  hemispherical 
sockets  so  as  to  allow  for  the  motion  of  the  car  body  in 
passing  around  curves.  Vibration  is  checked  by  horizon- 
tal springs  between  the  boiler  and  the  bolster. 

The  steam  truck  has  bar  frames,  connected  by  a  cast 
steel  cross  brace  in  front  of  the  cylinders.  The  cylin- 
ders are  outside  and  drive  the  rear  wheels,  as  already 
noted.  Coupling  rods  are  iised,  and  the  slide  valves  are 
operated  by  Walschaert  valve  gears.  Semi-elliptic  springs 
ai'e  placed  over  the  boxes,  but  are  not  equalized.  The 
vertical  boiler  is  4  feet  8  inches  diameter  in  the  barrel 
and  6  feet  in  the  upper  part,  which  forms  a  steam  drum. 
There  are  360  copper  tubes  1  1-2  inches  diameter,  and 
as  these  extend  6  inches  above  the  water  line  (to  the 
smokebox)  they  serve  to  dry  or  superheat  the  steam. 
The  steam  is  taken  from  the  top  of  the  steam  drum  by 
a  pipe  leading  to  a  T-head  at  tlic  side.  This  carries  the 
throttle  valve  and  connections  to  the  two  steam  pipes. 
The  exhaust  pipes  parallel  the  steam  pipes  and  connect 
with  a  T-head  from  which  a  pipe  is  led  to  the  exhaust  at 
the  smokestack.  Feed-water  is  supplied  by  injectors. 
The  boiler  rests  on  a  cast  steel  transverse  franie.  which  is 
seated  on  the  truck  frames  and  bolted  to  Ixith  tln'  bnilrr 
and  the  frames.  Two  coal  bunkers  in  the  friuit  cni'iicrs 
of  the  ])oiler  room  carry  together  about  a  tun  cii'  cnal : 
and  1.200  IT.  S.  gallons  of  water  are  carried  in  tanks 
hung  l)eneath  the  car.  Three  of  these  steam  cars  have 
been  built  at  the  railway  shops  at  Moncton,  N.IV.  to  the 
designs  of  Mr.  G.  R.  Joughins,  superintendent  ni'  iiintivc 
power.     The  general  dimensions  are  as  follows: 

Lcll^rlh  OVIT  end  sills,  fifi  U'v\  ■  driving  wllrcls,  :!  fret  r. 
inches;  truck  wheels  (trailing").  3  feet;  whi-cl  base,  slcam 
truck,  8  feet;  distance  c  to  c.  of  trucks.  49  Feet;  jour- 
'I'lls   drivnig  axle.s,  7   x   ](J   inches;   boiler,   diameter.  4 


feet  8  inches ;  boiler  pressure,  180  pounds ;  firebox,  diam- 
eter, 3  feet  10  inches;  firebox,  height,  3  feet  5  inches; 
tubes.  No.  360,  outside  diameter,  1  1-2  inches;  tubes, 
height,  4  feet  10  inches;  heating  surface,  tubes  685 
square  feet,  firebox  44  square  feet,  total  729  square  feet ; 
grate  area,  11  1-2  square  feet;  cylinders,  12  x  16  inches; 
Height,  rail  to  top  of  smokestack,  15  feet  3  3-8  inches; 
weight  of  steam  truck  (with  boiler),  51.000  pounds; 
weight  of  car  in  working  order,  142,500  pounds;  coal, 
2,240  pounds ;  water,  1,200  gallons. 


NEW  TYPE  OF  DIRECT  CURFENT  METER. 

A  new  type  of  direct  i-urrent  meter  which  is  said  to 
oiJer  many  advantages  to  the  inspector,  lamp  salesman, 
lamp  manufacturer,  etc.,  has  just  been  placed  on  the 
market  by  the  H.  W.  Johns-^Ianville  Company,  100 
William  street.  New  York. 

The  movements  are  built  on  the  familiar  d'Arsonval 
pattern,  and  are  sO'  placed  with  reference  to  each  other 
and  ifhe  scale,  as  to  render  the  energy  consumption  di- 
recitly  readaMe  at  the  intersection  of  the  volt  and  ampere 
indicator  needles.  The  special  feature  of  the  meter  is 
the  design  which  enables  the  operator  to  read  at  one 
glance  the  pressure,  current  and  wattage  on  any  lamp 
which  may  be  inserted  in  a  socket  immediately  above 
the  meter.     The  instrument  is  equipped  with  three  self- 


DlKECT    ClRRENT    METER. 

contained  .shunts,  one  of  150  ajnperes  capacity,  having 
conveniently  arranged  binding  posts,  and  a  1.5  and  .75 
ampere  shunt,  which  is  so  connected  within  the  base  of 
the  meter  as  to  be  readily  thrown  in  circuit  at  will. 

In  order  to  test  a  lamp  it  is  onlj-  necessary  to  connect 
the  attachment  plug  and  cord  to  anj-  lamp  circuit,  insert 
the  lamp  and  read  volts,  amperes  and  watts  without 
coiiipulatiiin.  Thr  ditYerent  shunts  may  be  easily  placed 
in  circuit  by  the  adjustment  of  a  small  screw-plug  at 
the  top  and  right  of  the  instrument.  The  two  smaller 
shunts  have  universal  connections.  The  volt  meter  may 
have  either  150  or  300  volt  scale  or  both. 

The  nuist  valuable  feature  of  this  instrument  is  tlu' 
fact  that  accurate  wattage  measurement  may  be  taken  on 
a  Hucluating  biad.  as  it  is  required  to  observe  but  a 
singl(>  point  fur  such  readings.  It  is  entirely  self-con- 
tained and  Weighs  less  than  tifteen  jioiuuls  complete. 
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C  S.  C  E.  HOLD  ANNUAL  MEETING. 

From  Jairanry  28  to  'M)  hist  there  was  hcUl  in  Mont- 
real the  twenty-second  annual  meeting  of  the  Canadian 
Society  of  Civil  Engineers.  Over  400  members  and  dele- 
gates were  present.  The  convention  opened  with  an 
address  by  Mr.  McLea  Walbank,  in  which  some  strong 
criticism  of  municipal  ownership  was  included,  condi- 
tions prevailing  in  Glasgow  being  instanced  as  a  timely 
example  of  the  undesirability  of  that  practice  being 
pursued  in  this  country. 

"Wages  in  Glasgow,"  said  Mr.  McLea  Walbany,  "are 
less  than  lialf  those  paid  in  this  country.  Conductors 
on  street  cars  in  Glasgow  are  paid  93  cents  per  day  for 
the  first  year,  and  $1.04  the  third  year,  while  conductors 
on  street  ears  in  Nlew  York  are  paid  $2  the  first  year,  and 
$2.25  after  that.  The  average  wages  for  the  railroad 
men  in  Glasgow  are  78  cents  per  day,  while  in  New  York 
they  are  $1.88.  Here  we  have  a  ditferenee  of  more  than 
100  per  cent,  in  wages  alone. 


Dean  Galbr.\ith,  School  of  Science, 
Toronto,  President,  C.S.C.E. 

"Anyone  who  ha,s  traveled  over  the  street  railroads 
in  Glasgow  must  know  perfectly  well  that  the  whole 
equipment  and  accommodations  are  antiquated  and  be- 
hind the  day,  while  the  service  furnished  there  would 
not  be  tolerated  in  any  city  in  the  United  States.  We 
are  also  told  that  the  profits  or  revenue  from  the  street 
railway  in  Glasgow  is  so  large  that  it  pays  all  the  ex- 
pen.ses  of  the  Government,  while  in  fact  the  roads  are 
not  operated  for  the  purpose  of  producing  a  revenue  to 
meet  current  exepn.ses  of  the  municipality.  Instead  of 
there  being  no  taxes  in  Glasgow  they  are  more  burden- 
some in  this  country. 

"Rents  are  taxed  12  1-2  cents  on  every  doihir  that  a 
man  pays,  and  the  owner  of  the  property  has  to  pay  the 
same  amount  of  tax.  Besides  this,  license  taxes  are 
levied.  You  pay  a  tax  for  every  servant  you  employ  in 
the  house,  also  on  every  horse  and  carriage;  in  fact,  you 
cannot  turn  munil  withunt  niiiiiiii<r  against  the  fax  cdl- 
lector. 


"The  IiLstitute  of  English  Bankers  a  short  time  ago 
attributed  the  widespread  depression  that  existed  in 
Egland  at  the  time  to  the  engagement  in  municipal  trad- 
ing. They  pointed  out  that  it  has  been  productive  of 
many  evils,  such  as  the  elimination  of  personal  initia- 
tive and  enterprise,  evasion  of  the  natural  laws  of  com- 
merce, and  the  creation  of  a  favored  class  of  labor.  It 
had  brought  corruption  in  politics,  and  practically  elim- 
inated in  many  directions  any  further  attempts  to  engage 
in  private  industry." 

The  question  of  capital  and  labor,  with  reference  to 
the  recent  financial  panic,  was  then  discussed.  Mr.  Wal- 
bank recognized  tliat  in  some  points  the  corporations 
were  to  blame,  but  he  deprecated  the  wholesale  condem- 
nation of  these  institutions.  Was  it  to  be  forgotten,  he 
asked,  that  from  these  sources  the  people  at  large  had 
derived  hospitals,  colleges,  museums,  special  chairs  of 
learning,  and  other  boons  too  numerous  to  mention  ? 

"I  think  that  a  close  examination,"  said  Mr.  Wal- 
bank, "of  most  gas,  electric  and  public  utility  companies 
will  reveal  the  fact  that  the  public  and  taxpayers  in  gen- 
eral derive  more  benefit  than  do  the  ordinary  share- 
holders, whose  money  has  made  them  possible." 

On  the  evening  of  the  29th  the  annual  banquet  of  the 
Association  was  held  at  the  Windsor  Hotel,  with  150 
members  and  guests  present.  The  election  of  officers  on 
Thursday  resulted  in  the  election  of  Dean  Galbraith  of 
the  School  of  Practical  Science,  Toronto,  as  president. 
The  other  officers  are :  First  vice-president,  W.  F.  Tye, 
Montreal;  second  vice-president,  H.  M.  McLeod,  Win- 
nipeg; third  vice-president,  G.  H.  Duggan,  Sj'dney,  N. 
S.  Council — F.  S.  Busteed,  Vancouver;  N.  J.  Ker, 
Ottawa;  R.  W.  Leonard,  St.  Catharines;  A.  H.  Mitchell, 
Toronto;  J.  E.  Schwitzer,  Winnipeg;  Roderick  McColl, 
Halifax;  A.  A.  Dion,  Ottawa;  A.  E.  Doucette,  Quebec; 
W.  R.  Butler,  Kingston;  F.  P.  Guteliu.s,  Montreal;  H. 
H.  Holgate,  Montreal;  R.  S.  Kelsch,  Montreal;  R.  J. 
Durley,  Montreal;  C.  M.  Odell,  Glace  Bay,  N.S.;  W.  H. 
Briethaup,  Berlin,  Out.;  J.  B.  Porter,  Montreal;  J.  G. 
Kerry,  Toronto;  F.  W.  Robb,  Amherst,  N.S.;  T.  II. 
Wicksteed,  Montreal ;  Wm.  Kennedy,  jr.,  Montreal. 
Nominating  Committed,  Messrs.  Rust,  Ker  and  Dill,  To- 
ronto; Messrs.  Lordly  and  Monserrat,  Monti-eal,  and  W. 
Dodard,  N.S. 


A  COSTLY  PLANT. 

A  Vam-duviT.  B.C.,  despatch  states  that  at  an  expen.se 
of  ten  million  dollars  the  Pacific  Coast  Power  Conqjany 
Corporation,  which  was  recently  organized  by  the  Stone 
and  Webster  interests,  of  Boston,  will  erect  in  Pierce 
county,  Washington,  at  the  foot  of  Lake  Tapps,  the  sec- 
ond largest  electric  power  plant  in  the  United  States, 
having  a  capacity  of  100,000  hor.se-power  at  first,  and 
subsequent  development  will  follow  as  fast  as  additional 
power  is  required  for  the  network  of  interurban  electric 
railways  and  for  the  Standard  Gage  interurban  system, 
which  will  unite  the  cities  of  Vancouver,  Bellinghani, 
Kveretl,  Seattle,  'i'aeonia,  01ynq)ia.  Abei'deen  and  I'orl- 
laiid. 
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NOTES  OF  INTEREST. 

The  Hutton  Electric  Company  have  just  installed  at  the  Arling- 
ton mines,  near  Slocan  city,  B.C.,  a  complete  electric  lighting 
plant,  including  a  25  kw.  500  volt  water  driven  dynamo. 

John  Buckworth,  an  electrician  employed  by  the  Winnipeg 
Electric  Eailway,  was  severely  ourned  last  month  by  coming  into 
direct  contact  with  a  wire  upon  which  he  was  working. 

The  British  Columbia  Electric  Eailway  Company  will  enter 
upon  the  electrification  of  their  ]Sew  Westminster  and  Eburne 
line  next  month,  and  it  is  expected  that  the  system  will  be  in 
operation  by  September. 

The  Vancouver  Furniture  Company  have  recently  opened  up 
their  new  factory  on  Alexander  street.  This  factory  is  modern 
and  up-to-date  in  every  respect,  and  electric  drive  is  used.  Allis- 
Chalmers-Bullock   Company's    motors    were   installed. 

While  at  work  on  a  motor  in  the  Canadian  Westinghouse  Com- 
pany's plant  at  Hamilton  an  employe  named  Little  fell  across 
some  highly  charged  wires  and  came  near  meeting  his  death,  being 
saved  by  the  prompt  action  of  a  Miss  Doxter,  who  dragged  the 
man  into  safety. 

There  is  now  being  formed  in  Winnipeg  a  power  league,  the 
object  of  which  is  to  keep  before  the  public  the  question  of  cheap 
power  in  the  city  and  to  urge  upon  the  council  the  desirability  of 
going  ahead  at  the  earliest  possible  moment  with  the  Point  du 
Bois  development. 

MaeGowan  &  Company,  of  Vancouver,  B.C.,  who  are  operating 
large  coal  properties  on  Vancouver  Island,  have  recently  installed 
an  8  1-4  inch  by  10  inch  double  -cylinder  reversible  link  motion 
Lidgerwood  hoisting  engine,  purchased  from  the  AUis-Chalmers- 
Bullock  Company,  Limited,  Vancouver,  B.C. 

The  Canadian  Society  of  Civil  Engineers,  at  their  annual  meet- 
ing, held  a  short  time  ago  in  Montreal,  voted  the  sum  of  five  hund- 
red dollars  towards  the  scheme  of  securing  the  Plains  of  Abra- 
ham and  the  battlefield  of  St.  Foye  as  a  natural  park  in  connec- 
tion with  the  Quebec  tercentenary  celebration. 

The  Marine  Iron  Works,  of  Victoria,  B.C.,  are  enlarging  their 
boiler  shops  in  that  city  and  have  recently  placed  an  order  with 
the  Vancouve  roffice  of  the  AUis-Chalmers-Bullock  Company,  Limit- 
ed for  two  20  horse-power  1,120  revolutions  per  minute  induction 
motors  and  a  10  inch  by  10  inch  class  "E"  air  compressor. 

The  Department  of  Public  Works,  New  Westminster,  B.C.,  have 
recently  placed  an  order  with  the  Vancouver  office  of  the  AUis- 
Chalmers-Bullock  Company,  Limited,  for  a  type  ' '  H-9  "5  1-2  inch 
Ingersoll-Sergeant  submarine  rock  drill,  complete  with  the  neces- 
sary equipment,  for  operation  in  the  harbor  at  Victoria,  B.C. 

At  the  annual  meeting  of  the  Sherbrooke  Power,  Light  &  Heat 
Company,  of  Sherbrooke,  Que.,  held  last  month,  it  was  decided  to 
sell  the  company's  plant  and  business  to  the  city.  The  company 
undertake  to  sell  at  any  time  before  July  2  at  a  price  to  yield  the 
shareholders  $85  a  share,  the  city  to  assume  the  company's  bonds. 

In  order  to  meet  the  ever-increasing  demands  in  their  business 
the  Hamilton  Powder  Company,  of  Nanaimo,  B.C.,  have  recently 
ordered  through  the  Allis-Chalmers-Bullock  Company  of  Van- 
couver, a  20  horse-power  and  30  horse-power  850  revolutions  per 
minute  220  volt  induction  motor  to  bo  used  in  their  power  \vorks. 

The  city  of  Vancouver  have  recently  installed  a  number  of 
Allis-Chalmers-Bullock  Company's  motors  for  the  operation  of 
blowers  in  connection  with  the  heating  and  ventilating  systems 
in  their  school  houses.  This  order  was  placed  after  careful  inves- 
tigation and  included  five  7  1-2  horse-power  and  four  10  horse- 
power three  phase  60  cycle  induction  motors. 

The  Minnedosa  Power  &  Development  Company,  of  Minncdosa, 
Man.,  have  obtained  permission  trom  the  Department  of  the  In- 
terior to  raise  the  waters  of  the  lakes  in  the  Riding  mountain 
timber  reserve  in  order  to  regulate  the  flow  of  water  in  the  river. 
An  agreement  has  been  entered  into  by  the  company  to  take  over 
next  summer  the  electric  lighting  plant  now  in  operation  at 
ivlinnedosa. 


The  Wellington  Colliery  Company,  of  Victoria,  B.C.,  have  de- 
cided to  install  electric  hoisting  and  unloading  apparatus  on  their 
coal  wharves  at  Lad3-smith  and  have  placed  an  order  with  the 
Vancouver  office  of  the  Allis-Chalmers-Bullock  Company,  Limited, 
for  a  generating  unit  and  electric  hoists,  including  a  60  horse- 
power Doble  impulse  wheel  with  needle,  nozzle  and  governor, 
direct  connected  to  a  240  volt  d.  c.  generator;  also  several  25 
horse-power  variable  speed  d.  c.  motors  for  hoisting  service. 

Kelly  Brothers  &  Mitchell,  who  are  operating  large  stone  work- 
ing yards  in  Vancouver,  B.C.,  have  recently  purchased  from  the 
AUis-Chalmers-Bullock  Company,  at  Vancouver,  a  large  sized  belt 
driven  Ingersoll-Sergeant  air  compressor  with  unloader  and  re- 
ceiver. This  will  considerably  increase  the  capacity  of  their  plant, 
which,  up  to  the  present,  has  been  operated  from  a  16  1-4  inch 
by  IS  inch  belt  driven  Ingersoll-Sergeant  air  compressor.  Both 
compressors  are  driven  by  Allis-Chalmers-Bullock  induction  motors. 

The  British  Columbia  Electric  Eailway  Company,  of  Victoria, 
B.C.,  are  installing  a  complete  water  system  for  fire  protection, 
using  standard  hydrants  and  nozzles,  on  their  properties  in  that 
city,  and  have  purchased  from  the  Allis-Chalmers-Bullock  Company 
at  Vancouver  an  8  inch  two-stage  Worthiugton  turbine  pump 
direct  connected  to  a  150  horse-power  2,200  volt,  3  phase,  60  cycle 
Allis-Chalmers-Bullock  induction  motor,  also  an  electric  driven  dry 
vacuum  pump.  This  outfit  will  readily  handle  1,000  imperial  gal- 
lons per  minute  and  salt  water  will  be  used  throughout  the  sys- 
tem. 

It  is  diifficult  to  realize  how  so  many  people  come  to  overlook 
the  importance  of  entrusting  electrical  work  only  to  those  who 
have  a  thoroughly  competent  knowledge  of  their  business.  At 
Winnipeg  the  results  of  this  carelessness  have  been  particularly 
distressing,  according  to  a  report  recently  issued  by  the  City  Elec- 
trician, who  calls  attention  to  the  need  of  an  examining  board  for 
the  due  licensing  of  master  electricians.  During  the  past  twelve 
mouths  two  fatal  accidents  occurred  in  Winnipeg  through  the 
tampering  of  inexperienced  persons,  and  several  fires  were  in- 
directly caused  by  the  same  trouble. 

It  is  reported  that  the  C.  P.  E.  are  considering  the  electrifica- 
tion of  part  of  their  system  in  British  Columbia.  For  some  years 
they  have  been  in  negotiation  with  the  West  Kootenay  Power  & 
Light  Company,  who  own  a  plant  at  Bonnington  on  the  Kootenay 
river,  twelve  miles  west  of  Nelson.  The  power  would  extend  over 
an  area  having  a  radius  of  one  hundred  and  fifty  miles  from  these 
falls.  Twenty  thousand  horse-power  is  the  present  capacity  of 
the  plant,  but  within  the  next  few  years  it  is  probable  that  this 
figure  Avill  be  nearly  doubled.  It  is  estimated  that  the  cost  of 
haulage  from  the  mines  would  be  just  about  halved  by  the  use 
of  electricity. 

An  official  visit  was  recently  paid  by  Mayor  Taylor,  of  Nelson, 
B.C.,  in  company  with  the  entire  civic  engineering  staff,  to  the 
municipal  power  plant  on  the  Kootenay  river,  eleven  miles  below 
Nelson,  which  that  city  are  about  to  take  over.  The  plant  is  cap- 
able of  generating  1,500  horse-power  and  supplies  Nelson  with 
power  for  its  municipally  owned  lighting  system  and  tramway,  be- 
sides giving  power  to  the  various  industries  of  the  place.  On  the 
opposite  bank  of  the  river  T.  May,  the  installing  engineer  for  the 
Westinghouse  Company,  has  just  finished  his  work  on  the  big  plant 
of  the  West  Kootenay  Power  Company,  supplying  Rossland  and 
the  Boundary  with  power  for  their  mines.  The  latest  addition  to 
this  plant  is  capable  of  generating  16,000  horse-power,  and  has 
been  erected  at  a  cost  of  over  one  million  dollars. 

An  oetion  of  great  importance  to  the  Burrard  Power  Company, 
of  Vancouver,  B.C.,  is  now  pending,  a  suit  having  been  brought 
against  them  by  the  Attorney-General,  who  contests  the  validity 
of  the  company's  large  water  record  for  250,000  acres  out  of  the 
Lillooet  river,  lake  and  tributaries  on  the  ground  that  the  rights 
of  the  federal  government  in  the  railway  belt  have  been  infringed 
upon  by  the  water  records  based  on  the  provincial  Water  Claims 
Act.    Admiralty  Judge  Martin  will  decide  the  case. 
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STORAGE  BATTERY  AUTO-TRUCKS. 

Beset  by  the  problem  common  to  all  large  industrial 
establishments  of  transporting  material  from  one  part 
of  the  works  to  another  in  an  economical  manner,  the 
Westinghouse  Machine  Company  found  the  most  satis- 
factory solution  in  storage  battery  autor-trucks  of  its 
own  design  and  construction. 

Convinced  by  the  results  obtained  during  several  years 
of  continuous  service,  of  their  fitness  for  the  purpose, 
the  company  has  put  the  trucks  on  the  market  and  is 
now  prepared  to  furnish  them  in  capacities  of  from  ten 
to  forty  tons. 

The  system  in  use  in  the  works  of  the  "Westinghouse 
Machine  Company  previous  to  their  introduction  con- 
sisted of  small  east  iron  trucks  of  three-foot  gauge,  mov- 
ed by  hand,  whose  load  was  necessarily  restricted  to  a 
few  tons.  Heavy  castings  were  transported  to  a  position 
where  they  could  be  handled  by  the  overhead  cranes  by 
means  of  fifty-ton  trucks,  which  were  usually  moved  by 
a  rope  passing  under  a  snatch  block  and  attached  to  a 
crane  hook. 

.  When  the  storage  battery  auto-trucks  were  installed, 
a  surprising  change  took  place.     On  account  of  the  fa- 


lo-ToN  Tri!ck,  Deck  Rkmoved. 

cility  with  whicli  the  trucks  could  be  handled,  delays  of 
material  in  transit  were  practically  done  away  with,  and 
since  the  trucks  furnished  their  own  power,  the  number 
of  laborers  required  for  the  moving  of  material  was 
greatly  reduced.  More  important  still,  there  was  a  mark- 
ed improvement  in  crane  service,  since  a  crane  was  no 
longer  needed  for  transporting  castings  below  ten  tons 
in  weight  (the  first  trucks  installed  being  of  ten  tons 
capacity)  from  one  end  of  the  long  shops  to  the  other, 
driving  several  cranes  before  it  and  putting  them  tem- 
porarily out  of  commission.  When  larger  trucks  wei-e 
added  there  was  a  corresponding  improvement  in  crane 
service. 

The  trucks,  thougli  of  extremely  simple  construction, 
are  very  sul)stantially  made  of  the  best  materials.  A 
steel  frame,  thoroughly  braced,  is  carried  on  four  wheels, 
the  .journals  of  which  run  in  roller  bearings.  The  driv- 
ing axle  or  axles,  as  the  ease  may  be,  carry  the  motor, 
or  motors,  as  in  street  railway  practice.  The  motor  is 
spring  suspended  from  the  frame  at  one  end,  and  con- 


nected to  driving  axle  by  suitable  reduction  gearing.  A 
spring  suspended  cradle  of  angle  iron  carries  the  bat- 
tery trays.  At  the  operating  end  of  the  truck  are 
mounted  the  controller,  brake,  charging  receptacle,  cut- 
out switch  and  volt-ammeter.  A  convenient  step  and 
draw  bar  head  are  provided  at  each  end.  All  the  ma- 
chinery is  below  the  top  of  the  frame  and  is  covered  by 
a  heavy  wooden  deck  for  carrying  the  load.  This  deck 
is  made  in  sections,  so  that  any  part  of  the  mechanism 
is  readily  accessible. 

The  motor  is  of  the  well-known  Westinghouse  vehicle 
type,  capable  of  standing  heavy  overloads,  is  dustproof 
and  self-oiling.  The  controller  is  also  of  the  Westing- 
house vehicle  type,  giving  four  speeds  in  either  direc- 
tion. It  is  provided  with  operating  and  reverse  levers, 
which  are  interlocking  to  prevent  premature  reversal, 
thus  protecting  the  motor  and  the  batteries. 

The  battery  is  contained  in  two  or  more  trays  of  cells, 
and  is  of  ample  capacity  for  the  particular  service.  It  is 
especially  designed  to  operate  at  high  rates  of  charge 
and  discharge,  and,  therefore,  a  battery  of  four  or  five 
•times  the  capacity,  as  is  usually  the  practice  in  similar 
service,  is  not  needed,  since  the  plates  in  this  battery 
are  capable  of  discharging  at  a  very  high  rate  for  three 
or  four  minutes  at  a  time  without  injury.  Another  rea- 
son for  adopting  a  battery  of  smaller  ampere  hour  capa- 
city than  is  customary  in  similar  work  is  that  the  time 
available  for  charging  during  the  working  hours  is  usu- 
ally thrice  the  period  of  time  that  the  truck  is  -actually 
running.  Charging  is  made  so  simple  that  the  truck  can 
easily  be  charged  during  these  idle  periods. 

During  a  six  months'  test  of  the  standard  ten-ton 
truck  herewith  illustrated,  the  power  required  to  charge 
the  battery  in  regular  and  heavy  shop  service  was  accur- 
ately metered.  It  averaged  63  kw.  hours  per  month.  At 
the  high  figure  of  5  cents  per  kw.  hour,  the  cost  for  the 
current  would  be  only  $3.15.  The  work  done  was  record- 
ed and  averaged  practically  700  ton  miles  per  month, 
the  loads  running  from  a  few  hundred  pounds  to  fif- 
teen tons. 

These  trucks  used  as  locomotives  on  a  lev(>l  track  and 
without  any  weight  to  secure  adhesion  can  haul,  on 
suitable  cars,  fi-om  one-half  to  their  full  capacity  as  a 
truck,  depending  up(m  the  condition  of  the  trai'k  and 
kind  of  bearings  on  the  cars  hauled.  By  placing  suffi- 
cient weight  over  the  drivers  to  secure  adhesion,  they 
are  capable  of  handling  from  one  to  two  times  their  ca- 
pacity as  a  truck  for  a  continuous  period  of  not  more 
than  five  minutes. 

Standard  trucks  are  made  for  six  ditferent  gauges, 
namely,  18,  21  1-2,  24,  30  and  36  inches,  and  4  fed  S  ]-2 
inches.  For  track  systems  provided  with  turn  tables, 
they  are  made  with  rigid  trucks.  Where  lra(!ks  are  in- 
stalled with  curves,  the  tructe  for  all  gauges  up  to  36 
inches  are  provided  with  swivelled  front  axle,  pcrinil- 
ting  free  operation  on  curves  as  low  as  12  feet  in  radius. 
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probably  have  been  obtained.  A  margin  of  four  per 
cent,  is,  however,  sufficient  to  render  possible  the  efficient 
working  of  a  very  large  number  of  stations  in  a  compara- 
tively small  area  without  interference.  The  actual  wave 
lengths  to  be  used  by  ships  and  shore  stations  have  been 
fixed  in  some  countries;  and  in  all  which  are  parties  to 
the  International  Convention,  the  wave  lengths  from 
1,600  metres  are  reserved  for  naval  purposes;  wave 
lengths  below  600  metres  being  available  for  .short  dis- 
tance stations,  and  those  above  1,600  metres  for  long- 
range  station-s.  The  usual  wave  length  for  .short  distance 
stations  (i.e.,  under  100  mile.s  range)  is  about  -100  metres. 
The  German  long  distance  station  at  Nauen  uses  wave 
lengths  of  2,000  metres;  Poldhu  (Marconi)  of  about 
2,500  metres,  and  Clifden  of  about  4,300  metres. 

Wireless  Telephony — As,  in  the  bridging  of  the  At- 
lantic, wireless  telegraphy  takes  its  place  this  year  as  a 
factor  in  the  long  distance  communication  of  the  world, 
one  is  suddenly  made  aware  that  a  new  agent  has  emerg- 
ed from  the  darkness  of  the  "experimental  stage,"  and 
has  arrived  for  good.  The  United  States  navy  has  or- 
dered twenty-eight  sets  of  wireless  telephones  for  use  in 
communicating  between  warships.  To  those  who  have 
followed  the  experimental  work  which  has  been  going 
on  during  the  last  eight  years  this  development  is  not  a 
matter  of  surprise,  but  merely  a  logical  consequence,  and 
now  that  the  apparatus  has  reached  so  reliable  a  state 
that  it  is  deemed  suitable  for  use  in  warfare,  it  is  prac- 
tically certain  that .  wireless  telephony  will  make  such 
rapid  .strides  that,  within  the  next  five  years,  the  develop- 
ment win  be  as  great  as  that  of  wireless  telegraphy  in 
the  past  decade,  and  that  in  fact  we  shall  have  come  in 
1912  within  measurable  distance  of  opening  up  direct 
telephonic  communication  with  every  iinpurtant  city  on 
the  surface  of  the  globe. 

A  vessel  fitted  with  a  wireless  apparatus  is  practically 
never  out  of  range  of  a  commercial  wireless  telegraph 
station  as  long  as  it  is  within  sixty  or  seventy  miles  of 
any  part  of  the  coast  of  the  British  Islands.  The  same 
is  true  of  Europe,  of  the  eastern  coast  of  North  America, 
from  Labrador  to  Florida,  and  for  the  whole  Gulf  of 
Mexico  and  the  West  Indies.  There  are  six  or  seven  sta- 
tions at  various  points  along  the  east  coast  of  South 
America,  and  ten  or  a  dozen  stations  at  points  on  the 
Pacific  coast  of  South  and  North  America.  On  the  mute 
to  India  and  the  East,  tlicrc  arc  points  of  communica- 
tion after  leaving  the  Channel  wliidi  simply  bristles  with 
stations, at Ushant,  Conimiii.all  n.mul  the  Mediterranean, 
including  even  Tripcili,  'I'unis.  and  Algeria,  Port  Said, 
Port  Tewfik,  Sanger  Islan<l,  India;  Diamond  Island. 
Burma;  the  Andaman  Islands,  the  Philippines.  Tsing- 
tau,  China;  the  Japanese  coast,  the  Sandwich  Islands, 
and  Samoa.  In  addition  to  these  stations,  which  arc  open 
for  commercial  \V(irk.  Ilirrc  .m'.  <A'  ctnir.se,  many  more 
which  are  intended  I'lir  naval  :ind  lighthouse  communi- 
cations only,  bnl  which  woidd  be  available  in  case  of 
emergency  li>  any  vessel  in  distress. 


WIRELESS  TELEGRAPHY  ON  THE  GREAT 
LAKES. 

The  extent  to  which  wireless  telegraphy  is  being  used 
on  the  great  lakes  will  be  appreciated,  says  the  "Elec- 
trical World,"  when  it  is  known  that  nearly  70,000 
messages  were  handled  during  the  season  of  1907  for 
marine  interests  by  the  Clark  Wii-eless  Telegraph  Sys- 
tem. 

When  the  season  opened,  early  in  ]\Iarch,  there  were 
only  two  stations  in  operation,  one  at  Detroit,  Mich.,  and 
the  other  at  Cleveland,  Ohio.  Early  in  the  month  of 
]\Iay  a  station  was  placed  in  operation  at  Port  Huron, 
Mich.  In  August  a  fourth  station  was  placed  in  opera- 
tion, at  Buffalo,  N.Y.,  and  in  September  a  fifth  station 
was  placed  in  operation,  at  Toledo,  Ohio.  The  five  sta- 
tions brought  Buffalo,  N.Y.,  Cleveland,  Ohio,  Toledo, 
Ohio,  Detroit,  ilieh.,  and  Port  Huron,  Mich.,  into  wire- 
less communication. 

With  the  opening  of  navigation,  the  Clark  Wireless 
Telegraph  Company  began  the  work  of  soliciting  the 
telegraph  business  of  the  bulk-freight  handlers  from 
many  of  the  large  marine  interests  on  the  great  lakes. 
These  interests  combined  represent  some  320  fleets  and 
over  1,000  vessels.  The  telegraph  work  consisted  in  re- 
porting boat  passages,  orders,  etc.,  from  Port  Huron  and 
Detroit  to  the  owners'  and  managers'  offices  in  Cleve- 
land, Toledo  and  Buffalo,  and  in  receiving  reply  mass- 
ages and  orders  for  the  captains  of  the  boats,  as  to  the 
destination  for  the  vessel  to  go  with  her  cargo,  also  fur- 
nishing the  Cleveland  office  with  all  the  up  and  down 
passages  at  Port  Huron  station — these  were  transmit- 
ted twice  daily.  The  passages  up  to  8  o'clock  in  the 
morning  were  sent  in  at  8.30  a.m.,  and  the  passages  up 
to  1.30  in  the  afternoon  were  sent  in  at  2.30  p.m.  The 
vessel  owners  were  thus  able  to  formulate  the  destina- 
tion orders  before  the  vessels  reached  Detroit. 

In  man.y  instances  the  vessel  orders  and  destination 
orders  were  given  for  the  vessel  on  passing  at  Detroit, 
and  the  destination  changed  again  before  the  vessel  pass- 
ed the  Lime  Kiln  Crossing.  In  many  instances  this 
could  not  have  been  aecompli.shed  by  wire  telegraph  or 
even  long  distance  telephone.  The  Cleveland  station 
operator  and  Detroit  station  operator  transmitted  and 
deliver<'d  soiiie  of  these  rush  message  orders  in  less  than 
three  minutes.  It  is  stated  that  the  stations  were  oper- 
ated for  the  entire  season  without  serious  delays. 


NEW  ELECTRICAL  INSPECTOR. 

The  Canadian  l-'ire  rndei-wi'itei's'  Assoeiation  have 
appointi'd  .Mr.  .lanirs  .\rlhnr  Hall  as  assistant  electrical 
inspectin-  in  this  city.  This  eomplete.s  a  .staff  of  four 
men,  including  llie  chief  of  (he  department,  ^Nlr.  II,  F, 
Strickland.  Mr.  Hall  has  severed  liis  connection  with 
I'hilip  Lalicc.  the  well-knnwn  electrical  engineer  and  con- 
tractor, and  coinniences  his  dnti(>s  at  once. 
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PUBLICATIONS. 

"The  Electric  Furnace  Its  Evolution,  Theory  aud 
Practice,"  is  treated  in  a  neatly  bound  manual  publish- 
ed by  "The  Canadian  Engineer,"  Toronto.  The  author 
is  Alfred  Stansfield,  D.Sc,  Associate  of  the  Royal  School 
of  Mines,  and  Professor  of  Metallurgy  in  McGill  Uni- 
versity, Slontreal,  the  work  being  a  compilation  in  book 
form  of  a  series  of  papers  written  originally  for  the 
"Canadian  Engineer."  The  treatment  of  the  electric 
furnace  is  complete  indeed,  while  the  numerous  illustra- 
tions and  attractive  typographical  appearance  of  the 
book  make  it  a  particularly  desirable  acquisition  for  any 
engineer's  library.     Price  $2  net. 

An  arithmetic  of  electrical  engineering  for  technical 
students  and  engineers  has  just  been  published  by  Whit- 
taker  &  Company,  Loudon.  The  work  contains  72  work- 
ed examples  and  300  exercises,  all  these  being  of  a  char- 
acter usuallj'  met  with  by  the  working  student.  To  such 
the  book  should  be  of  particular  value.  "Arithmetic  of 
Electrical  Engineering."  Publishers,  Whittaker  &  Com- 
pany, London,  E.C.    Price  Is. 

A  very  tastily  printed  catalog  describing  lighting  mag- 
nets, piibli.shed  by  the  Electric  Controller  &  Supply 
Company,  Cleveland,  0.,  has  reached  us.  The  illustra- 
tions are  particularly  good,  while  the  general  typogra- 
phical appearance  of  the  publication  is  distinctly  praise- 
worthy. 

"Integrating  Wattmeters  for  Single-phase  and 
Polyphase  Alternating  Current  Circuits,  and  for  Di- 
rect Current  Circuits,"  is  the  subject  of  circular  No. 
1137,  issued  by  the  Westinghouse  Company.  This  is  a 
very  complete  and  instructive  publication  on  the  sub- 
ject  of  meters. 

"Lifting  Magnets  and  Recent  Improvements  in  Tliem" 
is  the  title  of  a  little  booklet  just  issued  by  the  Cutler 
Hammer  Clutch  Company  of  Milwaukee,  makers  of  lift- 
ing magnets  and  magnetic  clutches.  The  subject  matter 
of  this  booklet  originally  appeared  in  Cassier's  Magazine 
for  October,  1907,  which  is  now  out  of  print.  This  little 
booklet  which  is  printed  in  the  form  of  a  miniature  maga- 
zine, traces  briefly  the  development  of  the  lifting  mag- 
net, illustrates  the  different  kinds  of  magnets  used  for 
handling  pig  iron,  metal  plates  and  other  classes  of  mater- 
ial and  explains,  by  an  easily  understood  analogy,  how 
the  magnetic  "lines  of  force"  support  weights  ranging 
from  and  to  10  tons.  Copies  may  be  had  by  addressing 
the  Cutler  Hammer  Clutch  Company. 

From  the  Chase-Shavvuuit  Company  of  Xcwburyport, 
Mass.,  we  have  received  a  copy  nF  their  bulletin  and 
price  list  No.  101.  This  bulletin  is  one  of  a  .series  which 
this  company  have  been  issuing  for  some  time  past  and 
succeeds  bulletin  No.  100  which  covered  National  I]lec- 
trical  Code  Puses,  Cutouts  and  Fittings,  Railway  Cutout 
Boxes,  Pocket  Test  Lamps,  etc.  Bulletin  No.  101  is  des- 
criptive of  the  company's  stage  lighting  appliances,  in- 
cluding information  on  "Cushiiig"  stage  pockets  and 
plugs,  bunch  lights  and  nnisic  light  shades. 


A  tasty  little  booklet  entitled  "The  Standard  Accumu- 
lator" has  been  sent  us  by  The  Standard  Electric 
Accumulator  Company  of  New  Jersey.  A  brief  histori- 
cal sketch  of  the  storage  battery  is  followed  by  a  chapter 
on  "The  Standard  Accumulator  and  Its  Advantages." 
Numerous  diagrams  are  introduced  to  illustrate  the  con- 
struction of  the  cell  and  to  support  the  claims  of  the  com- 
pany that  they  have  entirely  eliminated  the  faults  which 
up  to  the  present  time  have  been  so  closely  allied  with 
storage  batteries. 

A  couple  of  pamphlets  descriptive  of  New  Weston  A. 
C.  switchboard  instruments  and  Eclipse  direct  current 
switchboard  voltmeters  and  ammeters  haVe  been  forward- 
ed us  by  the  Weston  Electrical  Instrument  Company  of 
Newark,  N.  J.  Attention  is  directed  briefly  to  a  number 
of  points  of  superiority  claimed  by  the  company  for  their 
instruments,  while  illustrations  and  price  quotations  add 
to  the  serviceableness  of  the  pamphlets. 


CITY  TO  BUY  TORONTO  ELECTRIC  LIGHT 
COMPANY'S  PLANT. 

At  a  meeting  of  the  Toronto  City  Council,  a  few  days 
ago.  the  question  of  approaching  the  Toronto  Electric 
Light  Company  with  a  view  to  purchasing  their  plant 
was  mooted  by  Controller  Harrison.  In  his  opinion  the 
Council  should  address  the  Toronto  Electric  Light  Com- 
pany by  letter  asking  permission  on  behalf  of  the  city 
to  send  experts  to  ascertain  the  value  of  their  plant,  and 
also  have  auditors  and  accountants  go  through  their 
books  so  that  the  Board  of  Control  might  form  some  idea 
of  the  value  of  their  plant.  Controller  Harrison  con- 
tended that  the  city  should  make  the  purchase  at  the 
actual  value  of  the  plant  and  allow  a  reasonable  amount 
for  the  company's  good-will.  It  was  pointed  out  that 
the  .$2,500,000  voted  by  the  ratepayers  on  January  1 
would  not  be  sufficient  to  buy  out  the  plant  and  good- 
will, and  that  an  additional  $1,000,000  would  likely  be 
required,  for  which  amount  he  supposed  the  Legislature 
and  city  would  make  provision. 

An  interview  will  therefore  probalily  take  jilace  short- 
ly between  the  company  and  the  Board  of  Control,  at 
whicli  tlie  question  of  purchase  will  be  discussed. 


WINNIPEG  TELEPHONE  COMMISSION. 

The  personnel  of  the  Commission  that  will  have  entii'c 
control  of  the  operation  of  the  new  government  telephone 
system  in  Manitoba  'has  practically  been  decided  upon 
by  the  iMinisters  of  tlie  Crown,  though  as  far  as  can  be 
ascertained,  the  details  of  their  powers  are  not  decided, 
nor  has  the  new  Telephone  Act  been  drafted.  The  three 
men  who  have  been  chosen  arc  F.  C.  Pater.son,  manager 
i.r  the  northwest  department  of  the  Bell  system,  who 
will  lie  made  cliaii'nian;  W.  H.  Hayes,  a.ssistant  manager 
iif  the  P.ell  system,  wlin  will  have  charge  of  the  engineer- 
ing work,  and  II.  -1.  IToran,  auditor  of  the  northwest 
depart menl  of  the  Bell  system,  who  will  have  charge  of 
the  same  wiu'k  now  in  his  hands,  
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS: 

1.  All  enquiries  will  be  answered  in   the   order   received,    unless   special   cirrum 

stances  warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue   should   be   in   our   hands   by 

the  close  oi  the  month  preceding  publication. 

,1.  Questions  should  be  confined  to  subjects  of  general  interest.  Those  pertain- 
ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
ca      I  1  be  considered  in  this  department. 

._  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 
questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.     In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 


Quest iou  No.  1. — Can  you  tell  me  where  I  can  get  an 
electric  heater  to  use  in  a  show  window  for  keeping  the 
frost  off  the  glass? 

Answer. — We  do  not  know  of  any  special  electric 
heater  made  for  this  purpose,  though  doubtless  they 
could  be  obtained  from  any  of  the  standard  makers  of 
electrical  apparatus.  The  simplest  way,  however,  to  ob- 
tain your  desired  result  is  to  use  an  ordinary  electric 
fan.  Just  set  it  at  any  convenient  point  five  or  six  feet 
away  from  the  store  front,  and  direct  the  air  blast 
straight  on  to  the  glass.  A  comparatively  short  run  at 
full  speed  will  clean  otf  the  hardest  frost,  and  after  that 
you  can  kep  the  window  clear,  providing  it  is  of  a  rea- 
sonable size,  by  running  the  fan  at  one  of  the  slower 
speeds.  The  principle  upon  which  the  arrangement 
works  i.s  simply  that  the  air  delivered  against  the  win- 
dow, being  from  a  warm  part  of  the  store,  keeps  the  in- 
side of  the  glass  at  a  temperature  high  enough  to  pre- 
vent condensation. 

Question  No.  2. — "When  we  came  to  read  two  single- 
phase  meters  which  we  have  on  a  three-phase  motor  last 
month  we  found  that  one  of  them  read  a  little  less  than 
it  did  before.  Please  explain  the  reason,  or  was  there 
something  wrong,  and  does  this  mean  that  we  should  get 
a  polyphase  meter? 

Answer. — There  is  nothing  wrong  with  the  results  you 
oi)laii((],  which  arc  perfectly  normal  and  will  always  be 
found  wlu'ii  your  motor  runs  at  any  power  factor  less 
than  50  per  cent.  Under  these  conditions,  namely,  a 
very  lightly  loaded  motor,  one  of  the  two  meters  will  run 
backwards.  In  such  cases,  to  get  your  reading  you  have 
to  deduct  the  indication  of  the  low  reading  meter,  or 
rather  the  difference  between  the  present  and  last  read- 
ings, from  that  of  the  other  one,  instead  of  adding  the 
two  together.  The  results  given  liy  two  meters  under 
these  conditions  are  close  enough  for  all  {)ractical  pur- 
po.ses,  though  a  polyphase  instrument  gives  a  more  nearly 
correct  reading.  The  error  in  the  two  meter  combination 
is,  however,  very  stnall. 


came  standardized  simply  from  custom,  it  being  a  very 
easy  method  of  determining  the  relative,  though  not  the 
actual,  areas,  of  a  wire  of  anj-  diameter.  These  diame- 
ters being  reckoned  in  lineal  mills  determined  the  unit 
to  be  used,  namely,  the  mill,  and  as  all  ordinary  wires 
are  round  the  circular  mill  followed  more  or  less  natur- 
ally as  a  measure  of  relative  areas.  Probably  if  square 
or  i^ectangular  wires  had  been  in  use  at  that  time  the 
square  mill  would  have  been  selected  as  the  measure  of 
area  or  cross  section.  Regarding  the  relation  between  the 
square  and  the  circular  mill  we  would  say  that  the  actual 
area  in  square  mills  of  a  wire  one  mill  in  diameter  is 
I  X  L  X  "  (Radius  "  x  "),  which  figures  to  .786 
square  mills.  As  the  circular  millage  of  the  same  wire 
is  1.  it  follows  that  the  S(iuare  mill  is  .786  of  a  circular 
mill. 


(^iK'slion  .\o.  'A. — What  is  tile  origin  of  Ihc  circuhir 
mill,  and  what  is  the  relation  between  it  and  a  sipian' 
mill  ? 

Answer. — A  cir'ciil.-ir  mill  is  a  purely  arliitrai-y  m-  fic- 
titious (luantity.  and  as  such  probably  origiiialetl  or  l)e- 


Qu'<?stion  No.  4. — Is  it  really  necessary  to  use  a  pau- 
tagraph  trolley  for  high  Voltage  single-phase  equip- 
ments ?  If  not,  and  a  wheel  trolley  is  satisfactory,  why 
is  the  catenary  f(n'm  of  construction  always  used  for 
overhead  work  ? 

Answer. — Single-phase  roads  are  as  a  rule  instalfed  in 
that  form,  instead  of  being  equipped  with  direct  current, 
because  they  are  usually  quite  long,  and  consequently 
the  copp'er  required  would  be  excessive  unless  higher 
voltages  than  thovse  permissible  with  direct  current  ap- 
paratus were  used.  This  higher  voltage  necessitates  in- 
crea.sed  insulation,  which  cannot  be  obtained  with  ordin- 
ary construction,  except  at  enormous  cost,  hence  the  rea- 
son for  catenary  overhead  work  irrespective  of  the  form 
of  collector  used.  It  is  also  a  necessity,  from  a  mechani- 
cal point  of  view,  if  a  bow  trolley  be  used,  becau^  the 
latter,  being  comparatively  heavy,  cannot  follow  the 
variations  in  the  height  of  an  ordinary  trolley'  wire  quick 
enough  to  prevent  heavy  sparking.  Besict^s  this  there  is 
the  question  of  clearances,  which  cannot  readily  be  ob- 
tained with  ordinary  materials.  The  wheel  trolley  is 
quite  satisfactory  for  use  under  catenary  construction, 
.providing  that  frogs  are  installed  at  turnouts,  in  fact, 
the  trolley  wire  being  very  much  more  even  in  height,  a 
wheel  works  better  under  a  catenary  overhead  than  it 
will  under  an  e(iual  grade  of  ordinary  construction.  On 
the  other  hand,  single-phase  roads  being  long  roads, 
and  therefore  operating  as  a  rule  at  extra  high  speeds, 
it  is  desirable  to  install  a  trolley  which  practically  can- 
not come  off.  This  requirement  is  filled  by  the  panta- 
graph  or  bow  form,  l)esides  which,  the  motion  being  en- 
tii^dy  up  and  ddwn,  no  swivelling  being  required,  it 
lends  itself  readily  I0  air  control,  which  is  rather  ])etter 
than  handling  by  the  ordin,-iry  rope,  when  tlu>  voltage  is 
Tinusually  liigh. 

Question  No.  5. — We  have  some  recording  wattmeters 
which  wen?  calibrated  on  125  cycles,  l)ut  wiiich  will 
shortly  have  to  run  on  (iO  cycles,  as  we  are  changing  our 
generator.  What  will  \\i'  have  In  dn  In  them  In  make 
them  cdiTcct.  and  \\h;il  will  In'  the  rc'^nll  if  we  rmi  tlicm 
.just   as  tlie\'  aiV? 
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Answer. — The  effect  of  the  change  in  frequency,  and 
consequently  the  work  necessary  to  correct  the  error,  de- 
pend 'entirel.y  upon  the  design  of  your  meters.  If  they 
are  of  the  eommutating  forra  the  change  in  frequency 
will  not  affect  them  at  all,  but  if  they  are  of  the  induc- 
tion type  the  chances  are  that  they  will  run  a  little  fast, 
say  5  per  c'.^nt.  to  12  per  cent.,  when  you  change  to  60 
cycles.  You  can  probably  correct  this  by  moving  the 
drag  magnet.s  to  a  new  position,  though  in  some  meters 
certain  structural  changes  are  required,  which  can  only 
be  made  in  the  factory.  In  addition  to  altering  tlie  posi- 
tion of  thu  drag  magnets,  which  is  an  adjustment  used  in 
connection  with  loads  of  high  power  factor,  such  as  in- 
candescent lamps,  you  will  also  have  to  readjust  what  is 
called  the  lag  coil,  the  device  that  makes  the  meter  record 
correctly  on  load.s  nf  low  power  factor,  such  as  are  lamps 
and  fan  motors. 


AN  ELECTRIC  HIGHWAY. 

In  the  January  number  of  "The  Inventive  Age"  ap- 
peared the  following  description  of  the  long  distance 
transmission  line  from  Niagara  to  Syracuse,  N.  Y. : 

"A  great  highway — in  some  respects  the  most  wonder- 
ful in  the  world — stretches  through  the  heart  of  New 
York  State  from  Niagara  to  Syracuse.  It  is  160  miles  in 
length  and  from  100  to  300  feet  wide.  It  was  extremely 
expensive  to  construct  and  it  is  patrolled  night  and  day 
and  kept  constantly  in  repair.  Yet  the  travelling  public 
knows  nothing  of  it.  Never  a  wheel  turns  over  its  entire 
length  and  no  one  can  see  or  hear  anything  passing  along 
it.  Nevertheless,  it  is  a  great  highway,  for  over  it  con- 
stantly pa.s.ses  an  invisible  current  of  electricity  strong 
enough  to  do  tlie  work  of  almost  100,000  horses. 

"The  con.struction  of  this  road  was  a  marvel  of  en- 
gineering. A  private  right  of  way  was  purchased,  300 
feet  wide  at  Niagara  and  100  feet  at  the  end  of  the  line. 
This  will  permit  the  building  of  similar  lines  and  the 
sending  of  power  to  other  points.  Great  steel  towers 
rise  every  550  feet,  except  at  curves,  where  they  are  set 
closer.  Each  tower  weighs  3,000  pounds  and  is  55  feet 
high.  Insulators,  each  weighing  75  jwunds,  are  carried 
on  the  towers,  and  on  these  are  .supported  huge  alum- 
inum cables  which  carry  a  current  at  a  pre.s.sure  of  60,000 
volts.  The.se  cables  have  19  strands  each  and  were  tested 
for  every  sort  of  strain  before  they  were  put  into  use.  A 
private  telephone  extends  the  length  of  the  line,  with 
stations  for  messages  at  each  fifth  tower,  and  the  line  is 
regularly  patrolled  by  a  repair  force.  There  are  11  sub- 
stations along  the  way.  where  the  power  is  stepped  down 
for  industrial  wurk.  At  each  station,  lightning  arresters 
— or  discharges  of  static  electricity — are  put  in.  .\li  this 
is  significant  of  the  development  of  industries  which  will 
make  Niagara  the  ili  rti'ic-power  centre  of  the  world,  un- 
til the  Dark  Continent  is  i-ivili/.ed  and  the  Victoria  Falls 
made  available  for  general  power  distribution. 


CHILLIWACK,  B.  C ,  POWER  ENTERPRISE. 

The  International  I'ower  Company,  Limited,  is  the 
name  of  a  new  concern  which  is  seeking  water  rights  in 
the  vicinity  of  Chilliwack,  B.C.,  for  the  purpose  of  gen- 
erating electric  power.  S.  A.  Cawley,  secretary  and 
treasurer  of  the  company,  has  posted  in  the  water  com- 
missioner's office  an  application  for  20,000  inches  from 
the  Chilliwack  river,  to  be  diverted  about  half  a  mile 
east  of  the  western  boundary  of  Yale  district,  where  the 
boundary  line  and  the  river  intersect,  and  to  be  returned 
near  the  confluence  of  the  Chilliwack  river  and  Tomihy 
creek.  According  to  the  particulars  furnished  to  Mr. 
Fisher,  government  agent,  there  is  a  drop  of  about  400 
feet  between  the  point  of  diversion  and  the  place  of  re- 
turning, and  the  water  will  be  harnessed  by  means  of 
dams,  ditches,  pipes  and  flumes. 


MARCONI  WIRELESS  DOING  CANAriAN 
BUSINESS. 

It  is  announced  that  the  management  of  the  :\rarconi 
Wireless  Telegraph  Company  is  prepared  to  accept  mess- 
ages in  jMontreal  for  transmission  to  the  LTnited  King- 
dom at  the  rate  of  fifteen  cents  a  word.  For  some  months 
past  the  llarconi  Company  has  transmitted  messages 
for  newspapers  by  wireless  telegraphy  across  the  At- 
lantic, and  since  October  17  last,  when  the  service  was 
first  .started,  there  has  been  no  interrui)ti()n  in  it.  This 
servicfe  will  now  be  extended  to  ordinary  commercial 
messages,  in  addition  to  press  work. 

It  is  understood  that  the  Marconi  Company  have  con- 
cluded a  contract  with  the  C.  P.  R.  for  the  equipment  of 
the  steamers  Lake  Manitoba,  Lake  Erie,  Lake  Cham- 
plain.  Lake  Michigan,  ^Montrose.  IMount  Royal.  Jlone- 
zuma,  ^lontreal  aiul  ^Montfort  with  wireless  apparatus. 
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SPARKS. 

The  percentage  of  earnings  paid  by  the  British  Columbia  Elec- 
tric KaUway  Company  for  the  last  year  to  the  city  of  Vancouver 
aggregated  sixteen  thousand  three  hundred,  an  increase  of  more 
than  sixty  per  cent,  over  the  previous  year.  The  December  pay- 
ment Tvas  a  record,  being  two  thousand  one  hundred.  The  net  pro- 
fits for  the  year  were  $500,000. 

A  despatch  from  Nova  Scotia  informs  us  that  the  Micmae  Gold 
Mining  Company  are  planning  the  installation  of  a  power  plant 
for  their  mines  at  Bridgewater.  It  is  understood  that  the  plant 
will  be  built  on  a  tributary  of  the  La  Have  river,  nine  miles  from 
the  mines,  where  it  is  intended  to  build  a  dam  200  feet  long  and 
15  feet  high.  Four  hundred  horse-power  will  be  developed  now 
and  provision  will  be  made  for  considerable  extensions  later.  The 
company  will  need  two  waterwheels.  two  generators,  motors,  tur- 
bine pumps,  electric  hoists,  drills,  tools,  mining  machinery,  nine 
miles  of  wire  and  about  500  cedar  poles.     It  is  estimated  that 


the  cost  will  be  from  $45,000  to  $50,000.  "Work  will  be  started 
on  this  project  at  once.  The  consulting  engineer  is  P.  H.  Moore, 
of  Xew  York,  N.Y.,  and  the  secretary,  W.  B.  Arnold,  of  Boston, 
Mass. 

Several  firms  tendered  for  the  supply  of  electric  pumps  and 
motors  for  the  Beach  pumping  plant  at  Hamilton,  Ont.  Engineer 
Sothman,  of  the  Hydro-Eleetrie  Commission,  recommended  for 
the  23  cycle  proposition  the  tender  of  the  Geenral  Electric  Com- 
pany for  motors  at  $12,800  and  the  tender  of  the  Buffalo  Steam 
Pump  Company  for  pumps  at  $7,600,  making  a  total  of  $20,400. 
Mr.  Sothman  next  recommended  the  tender  of  the  Canadian  West- 
inghouse  Company  for  motors  at  $15,945,  which  with  the  Buffalo 
Steam  Pump  Company's  tender  would  bring  the  total  up  to  $23,- 
545.  For  the  66  cycle  proposition  for  induction  motors  Mr.  Soth- 
man recommended  the  offer  of  the  Swedish  General  Electric  Com- 
pany for  motors  at  $9,800  and  the  Buffalo  Steam  Pump  Com- 
pany for  pumps  at  $8,500,  a  total  of  $18,300.  It  was  decided  to 
leave  these  tenders  open  and  to  call  for  fresh  tenders  for  pumps. 


THE  CANADA  ELECTRIC  CO 

Are  now  located  in  their  new  premises 
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Robb-Armstrong  Cross  Compound  Corliss  Engine  at  E'ectric 
Station,  Town  of  Owen  Sound,  Ont, 
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Traders  Bank  Building.  Toronto, 

WILLIAM  McKAY,  Manager. 
Bell  Telephone  Building,  Montreal, 

WATSON  JACK,  Manager. 
Union  Bank  Building,  Winnipeg. 

J.   F.   PORTER    Manager. 
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SPARKS 

Chief  Electrician  Reid,  of  Moose  Jaw,  Sask.,  is  r(>porteJ  to  have 
tendered  his  resignation. 

It  is  reported  that  the  Mount  Engineering  &  Electrical  Con- 
tractors, Montreal,  Que.,  have  dissolved. 

Subject  to  ratification  by  the  Ontario  Legislature,  the  town  of 
Listowel  will  purchase  the  local  company's  electric  light  plant 
for  $2,500. 

The  ratepayers  of  Berlin,  Ont.,  have  approved  a  by-law  to  raise 
$30,000  to  extend  the  street  railway  system  and  electric  light 
plant. 

Edmonton,  Alta.,  will  install  a  new  power  plant,  consisting  of 
a  gas  producer  engine  of  1,000  horse-power  and  a  2,300  volt  gen- 
erator. 

Application  is  being  made  to  the  Ontario  Legislature  for  author- 
ity to  issue  debentures  to  the  amount  of  $10,000  for  improvements 
to  the  electric  light  plant  at  Xapanee,  Ont. 

The  Hamilton  Radial  Electric  Railway  Compauj-  have  applied 
to  the  Government  for  permission  to  build  and  operate  a  line  from 
Brantford  to  a  point  on  the  Detroit  river  at  or  near  Windsor. 

The  surveys  for  the  West  Shore  Electric  Railway  will  be  com- 
menced shortly  from  Kincardine,  Ont.  Construction  is  expected 
to  start  in  May. 

The  ratepayers  of  Goderich,  Ont.,  have  approved  a  by-law  to 
guarantee  $150,000  of  the  bonds  of  the  Ontario  and  West  Shore 
Electric  Railway. 

The  Port  Arthur  city  council  have  authorized  the  purchase  of  a 


250  horse-power  motor  generator  at  a  cost  of  $8,000  to  provide 
additional  power  for  the  street  railway. 

C.  H.  Topp,  City  Engineer  of  Revelstoke,  B.C.,  announces  that 
during  the  coming  season  the  city  will  install  a  400  horse-power 
gas  engine  and  a  suitable  gas  producer  plant;  also  a  150  kw. 
dynamo  to  supply  electric  energy  for  power. 

L'Ecole  Polytechnique,  in  connection  with  Laval  University, 
Montreal,  have  recently  placed  an  order  with  the  Canadian  Fair- 
banks Company  for  a  six  horse-power  special  electric  gas  engine 
and  3  1-2  kw.  direct  current  dynamo  for  experimental  and  demon- 
strating purposes. 

It  is  announced  that  the  Bell  Telephone"  Company  are  contem- 
plating extensive  improvements  to  their  Ontario  lines,  and  that 
the  bulk  of  the  money  recently  received  by  the  company  in  con- 
nection with  the  deal  with  the  Manitoba  Government  is  to  be 
expended  in  and  around  Toronto  as  the  cenire  nf  the  province. 

The  Ottawa  Electric  Railway  Company 's  ri'ceipts  last  year  were 
$574,278,  an  increase  over  1906  of  $48,531.  The  growth  of  this 
concern  has  been  remarkable.  In  1892  the  year's  receipts  amount- 
ed only  to  $71,000.  The  number  of  passengers  carried  during 
1907  was  12,623,440,  which  was  1,215,218  in  excess  of  the  previous 
year.     The  company  announce  a  dividend  of  twelve  per  cent. 

Among  the  latest  concerns  to  secure  incorporation  are  the  Van- 
Bergh  Electrical  &  Manufacturing  Company,  Limited,  with  head 
office  at  Winnipeg,  Man.,  capitalized  at  $250,000.  The  directors 
include  H.  J.  MacDonald,  K.C,  H.  Poison,  Ashmore  Kennedy,  W. 
McMillan,  H.  R.  Hollinshead,  James  Dodson,  E.  E.  Yates  and  W. 
D.   Pettigrew,   all   of  Winnipeg. 
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Nos.  346  .in  J  148  Broadway.  New  York  City  U,S  A 
THE  BRADSTREET  COMPANY  gathers  infor. 
malion  that  reflects  the  financial  condition  and  the 
controlling  circumstances  ot  every  seeker  of  mercan- 
tile credit.  Us  businessmay  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
pr,'r-irin[^,  \'Tifytng  and  promulgating  information. 
II"  ''  M  I-  ]trcd.  and  no  reasonable  expense  con- 
M  :  :r,,t,  that  the  results   may  justify  its 

ill I iluirity  on  all    matters  affecting  com- 

iuci,i<il  .ilUus  and  mercantile  credit.  Its  offices 
and  coniicctiuiis  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  cixilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  only  by  reputable  wholesale, 
jobbing  and  manufacturingconcerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  ofTices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 
OKnCE.sm  Canada;  Halifax,  N.S, ; Hamilton,  Ont  ; 
London,  Ont. ;  Montreal.  Que, ;  Ottawa,  Ont. ;  Que- 
bec, Que.  ;  St.  John.  N  B  ;  Toronto.  Ont. ;  Vancou- 
ver, B.C.  ;  Winnipeg,  Man.;  Calgary,  Alia. 
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Consulting    Electrical    Engineers 


R,   S.   KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


Edward  B.  Merrill 

B.A..    B.A.  Sc. 
A.  M.  Can.  Soc.  C.  E.,   Associate  A.  I.  E   E. 

CONSULTING  ENGINEER 

Power  Developments    and  Transmission. 

Electric  Lighting.     Electric  Railways. 

Vlunicipal  Engineering.  Industrial   Plant 

Reports,  Valuations,  Etc. 


TORONTO  A 
Long  Distai; 


3   WINNIPEG 
■  Telephones 


Charles  Brandeis,  C.  E. 

A.  .M.  CAN    SOC.  C    E. 

ME.M.   AMEK.   ELECTRO  CHEMICAL  SOC. 

Kiv. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc, 


'Douni  HOUSE  8"''^"-"''™="™''"'^--CiroO\^ 


Estimates,  Plans  and  Supervision  of  Hvdraulic 
and  Steam  Electric  Light  Power  and  Railroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifiialions, 

62-63  Guardian  Building,    MONTREAL. 


KENT  BROTHERS 

Miners  and   Hxpotlers  of 

CANADIAN   AMBER.  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requlrrmenta  in  MICA 


CHARLES  H.  MITCHELL,  C.  E. 

Member  Canadian  Society  Civil  Engineers. 
Member  American  Societv  Ci\  il  Engineers. 
Assoc.  M.  Institution  Civil  Engrs.  (London). 
1  Inst.  Electrical  Engineers 


HYDRO-ELECTRIC  ENGINEER 

Itoonis    1004-5     Traders    Bunk    Bldg 

Telephone  Main  7J46  TOROMO 


Plews  &  Trimingham 
CONSULTING  ENGINEERS 

40  Hospital  and  a  a  St.  John  Sta.,  Montreal 

Plans,  Specification?,   Supetvision, 

Tests,   Reports,  Arbitrations. 

P.    E.    MARCHAND  &  GO. 

Klectricul  Contractors 

Telephone  801 
128  112  Sparks  St.  OTTAWA,  ONT. 

Smith,  Kerry  &  Chace 

CONSULTING  AND  GONSTRUCTINC 
ENGINEERS 

Electric,    Hydraulic,    Railway,   Municipal 
Confederation  Life  Building.  TORONTO 

Cklii.    B  Smiiii       J.  i;   G  KhRKV       W  ti  Cfiaok 

GUY  M.  GEST 

ENGINEER  AND  CONTRAGTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 

nion  Trust  Bldg  , 

CINC7NNATI,  O. 
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The  Brilliant  Lamp 

Just  as  good  and  perhaps  a 
trifle  better  than  any  lamp  made  of 
its   kind. 

Manufactured  by  experienced 
help,  with  up-to-date  machinery. 

In  buying  Brilliant  Lamps  you 
get  the  benefit  of  our  i8  years'  ex- 
perience as  the  only  manufacturers 
of  SOLELY  LIGHT  PRODUC- 
ING  GOODS  in  Canada. 

We    could    not    make    a  better 

lamp    if    we    wanted    to.  OUR 

KNOW     HOW     includes  many 

wrinkles  of  our    own — that  means 
a  good  lamp. 

ONTARIO  LANTERN  &  LAMP 
CO.,  Limited 

HAMILTON       '      CANADA 


MOIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 
THE  WIRE  AND  CABLE  COMPANY,    -    -    -    MONTREAL 


f^'cu\~m 


•^DiaLinond  H 


Push  Switches 


Door  Switches 


MAMI' AC'TURPID    BV 


THE  HART  MANUFACTURING  COMPANY,  hartford.  conn. 

c»"adi^*n   •    W«    Bongard    Co.,    Limited      60  Wellington  st.  West,     Toronto,    Can. 
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INDUCTION  MOTORS 

Immediate  shipment  from  stock  of  standard  ratings  and 
voltages,  from  3  h.p.  up  to  50  h.p.  For  prices  and 
deliveries    on    larger   sizes,  write    nearest  Sa'es  Office. 


LVKCIC     INin\TIO\     MOIOK     I'OK     OPi;i;  A  1  IM'.     I-LOIK     MILL 


ALLIS  -  CHALMERS  -  BULLOCK 


LIMITED 

District  I       ^KW  GLASGOW,  N.S. 

Sales  Okk.chs  :  ^^™^^'^'-'  ^^f'^R  "C" mn"^- 

(      TORONTO,  8io  Traders  Bank   Rldg. 


WINNIPEG,   251    Notre  Dame  St. 
NELSON,  Josephine  Street. 
VANCOUX'ER,    416    Seymour    St. 
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THE  STANDARD 

FOR 

RUBBER 

INSULATION 


trade:  mark 

R.eg.  V.  S.   Pa.tent  Office 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  ire  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.  They  improve  with  age. 
The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE   COMPANY,   Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


Induction    Motors 


RUGGED     DESIGN 

HIGH 
POWER      FACTOR 

LOW    TEMPERATURE 

GUARANTEES 


Bulletin     100 


The    PACKARD     ELECTRIC     CO..     Limited 

Works:    St.    Catha^rirves 

127-129  Bell  Tel.    Bdg-.,   Montreal.  Somerset  Block,  Winnipeg. 
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Sparks. 

The  city  of  Toronto  cannot  undertake  the  running  of  a  line  of 
electric  busses,  according  to  the  report  of  City  Solicitor  Chisholm 
in  a  letter  to  the  Board  of  Control  recently  sent. 

J.  B.  Gaughn,  Brockville,  Ont.,  is  said  to  be  promoting  a  scheme 
to  build  an  electric  railway  along  the  banks  of  the  St.  Lawrence 
from  Preseott  a  distance  of  sixteen  miles.  In  this  connection  it 
is  thought  that  a  street  railway  and  a  summer  pleasure  park  may 
be  established  in  Brockville.  British  capitalists  are  said  to  be 
interested  in  these  projects,  -vThich  involve  an  expenditure  of  $1,- 
500,000. 

In  the  phraseology  of  a  Montreal  despatch,  the  new  Robert 
Syndicate,  who  have  been  tendering  for  the  city 's  lighting  con- 
tract of  that  city,  were  recently  given  a  "black  eye"  in  the  Court 
of  King's  Bench.  The  appeal  of  Vipond  &  Vipond  against  E.  A. 
Robert  and  associates  for  control  of  the  Montreal  Electric  Light 
Company  was  maintained.  In  the  Superior  Court,  Mr.  Justice 
Bruneau  had  declared  Messrs.  Robert  and  his  associates  duly 
elected  officers  of  the  company  and  entitled  to  control  it.  This  de- 
cision has  now  been  reversed,  and  Messrs.  Vipond  therefore  assume 
full  charge  of  the  affairs  of  the  company.  There  were  originally 
five  incorporators  of  the  Montreal  Electric  Light  Company,  among 
them  being  the  late  Senator  Ryan  and  Sir  John  J.  C.  Abbott.  The 
Robert  Syndicate  had  secured  Mr.  Ryan's  share,  and  by  so  doing 
claimed  to  have  secured  also  the  Abbott  interest  by  virtue  of  an 
entry  in  the  late  Sir  John  Abbott 's  books,  recording  the  receipt  of 
$.'500  for  the  charter  of  the  Montreal  Electric  Light  Company. 
Vipond  Bros.,  however,  had  bought  from  Sir  John  Abbott's  heirs 
all  the  rights  and  title  to  the  share  of  the  late  Sir  John  Abbott, 
and  contended  that  there  had  never  been  a  previous  sale.  Both 
parties  secured  the  interest  of  two  of  the  original  incorporators. 
The  whole  dispute  arose  over  the  Abbott  interest. 
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"ALAMO" 

Gas    or     Gasolene  Engines    for 
Electric   Lighting 

Made  in  sizes  from  5  to  50  H.    P.     Debigned    specially 

for  running  Dynamos  and  can  be  operated  on    Natural 

Gas,   Artificial  Gas  or  Gasoline. 

Quotations  to  Trade  only. 

E.    S.    COOPER 


128  AnELAiDE  St.  K. 


Toronto,  Ont. 


FUSE  WIRE 


BATTERY     ZINCS 
BATTERY  COPPERS 
WIRE     SOLDER 
SPECIAL  ARMATURE 

BABBITT  METAL 

THE  CANADA  METAL  GO. 

LIMITED 

WILLIAM  ST.     -     TORONTO,  ONT. 

Phone    M   1729. 


THE  TELEPHONE 

Is  a    Companion,  Friend    and  Servant 

Combined. 
Invaluable     for     convenience    in     the 

CAN>2>'  liousehoUi. 

LONG  DiSTANGE  TELEPHONE  SERYIGE 

has     no    equal     for    the     facility    it     affords    in 
business  life. 

Full  particulars  as   to  rates   and    service  at    the 
nearest  office  of  the 


BEii  wnm  GomNi  of  gjnidi 


"CALVADUCT"ano"LORICATED" 
CONDUITS 

FOR    INTERIOR     CONSTRUCTION 

Conduits  Company    Limited 

Sole  Manufacturers  under  CanadiBii  and 
V.  S.  Letters  Patent. 

TORONTO  -  CANADA 
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32  C.P.  40  Watts 


LAMPS 
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The  Sunbeam  Incandescent  Lamp  Co.  of  Canada,  Limited 


M^iin  Offici;:  Northwestern  Om<e  ami  Warehouse:  Factory: 

TORONTO     251  Notre  Dame  Street,  WINNIPEG        ST.  CATHARINES 
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Arc  Lamps,  Meters, 

Transformers, 

Telephones, 

Switchboards 

and  General  Line  Material 


John  FormsLn 

248  a.nd  250  Craig  Street  W. 

Montreal,  Que. 


ONEIDA    GALVANIZED    CHAIN 

^gg^^j^y^^^-' "'"^^^13^^  SUSPENDING 

Niagara  Falls,  Ontario 


ONEIDA  COMMUNITY,   Limited 


KENT  BROTHERS 

Miners  and  Exporters  of 

CANADIAN  AMBER.  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


THE 


i'air  of  35-Inch  SrhciAL  Crockek  Tikbines,  one  of  two  pair,  direct  connected  to 
generators.    At  station  of  Sherbrooke  Power,  Light  and  Heat  Co. 


CROCKER 

TURBINE 

PERFECTLY   ADAPTED 
FOR  HYDRO-ELECTRIC 
INTSTALLATIONS .  .  . 

We  Invite  Specifications  From   Consulting 
Eng^ineers. 

Estimates    Promptly    Furnished 

The  Jenckes  Machine   Co.,  Limited 


SALES  OFFICES : 


General  Offices  :    SHERBROOKE,  QUE. 

WORKS  :    SHERBROOKE,  QUE.;  ST.  CATHARINES,  ONT. 

SHERBROOKE        ST.  CATHARINES        ROSSLAND 

KlNDl.N      AOnKKSS    ENOLIKIHS     lO    M:\K1>I      ^AIIS    OI-'FirK 


HALIFAX 


COBALT 
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HUGH  c.  Maclean,  limited, 
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Telephone  Main  2362 
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D.  BURNSIDE,   Representative 

WINNIPF.G Telephone  224.     330  Smith  St. 

ROLAND  F.    HILL,   Representative 
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ADrisHTineMisitrs. 

Advertising  rates  sent  promptly  on  application  Orders  for  adver- 
tising should  reach  the  office  of  publication  not  later  than  the  1st 
day  of  the  month.  Changes  in  advertisements  will  be  made  when- 
ever desired  without  cost  to  the  advertiser,  but  to  insure  proper 
compliance  with  the  instructions  of  the  advertiser,  copy  and  cuts 
should  be  received  at  least  one  week  before  date  of  publication. 
S  VBSCBIPTl  ON3. 

The  "Electrical  News"  will  be  mailed  to  subscribers  in  Canada, 
post  free,  for  ?1.00  per  annum.  The  price  of  subscription  should  be 
remitted  by  currency,  registered  letter,  or  postal  order  payable  to 
Hugh  G.  MacLean,  Limited.  Please  do  not  send  cheques  on  local 
banks  unless  25  cents  is  added  for  cost  of  discount.  Money  sent  in 
unregistered  letters  will  be  at  senders'  risk.  Subscriptions  from 
United  States  and  foreign  countries  embraced  in  the  General  Postal 
Union,  $2.00  per  annum.  Subscriptions  are  payable  in  advance. 
The  paper  will  be  discontinued  at  expiration  of  term  paid  for  if  so 
stipulated  by  the  subscriber,  but  where  no  such  understanding 
exists,  will  be  continued  until  instructions  to  discontinue  are 
received  and  all  arrearages  paid. 

Subscribers  are  requested  to  promptly  notify  the  publishers  of 
failure  or  delay  in  delivery  of  the  paper. 

EDITOR'S  AfTNOUNCEHeyT. 

Correspondence  is  invited  upon  all  topics  coming  legitimately 
within  the  scope  of  this  journal. 

The  "Canadian  Electrical  News"  is  the  offlcial  paper  of  the 
Canadian  Electrical  Association. 


The    Ca.na.dia.r\ 
Electrical  Asso- 
ciation. 


As  is  announced  elsewhere  in  the 
present  issue,  the  Executive  of  the 
Canadian  Electrical  Association 
has  selected  Toronto  as  the  scene  of  the  1908  Convention, 
and  has  decided  that  it  will  be  held  in  June.  It  had  been 
proposed  that  the  gathering  be  held  in  Winnipeg,  which 
would  undoubtedly  have  been  a  good  location  from  many 
points  of  view,  but  against  it  was  the  fact  that  owing 
to  the  great  distance  involved  the  expenses  would  be 
heavier  than  the  Association  cared  to  incur,  besides 
which  the  trip  would  take  too  much  time.  Another  point 
that  naturally  caused  some  discussion  was  that  of  Sep- 
tember versus  June,  the  latter  finally  being  chosen.  This 
action  of  the  Executive  will  also  doubtless  meet  with 
the  approval  of  the  great  majority  of  the  members,  be- 
cause as  a  rule  operating  men  cannot  afford  to  be  away 
in  the  fall.  Last  year,  in  view  of  the  j\Iontreal  Electrical 
Exhibition,  was,  of  eour.se,  an  exception,  but  as  there  is 
nothing  of  that  sort  this  year  the  spring  is  undoubtedly 
the  best  time. 

Now  that  the  meeting  place  and  the  time  have  both 
been  announced,  it  is  incumbent  upon  each  and  every 
operating  company  to  make  such  arrangements  as  are 
necessary  to  ensure  that  it  is  well  represented  at  the 
C-nnvention.  The  benefits  of  membership  are  obviously 
many,  for  instance,  none  but  a  representative  and  strong 


Association  can  effectively  take  up  such  questions  as  the 
Hydro-Electric  campaign,  the  various  legislation  that 
may  affect  its  interests,  etc.,  etc.  The  results  obtained 
by  the  delegation  that  went  to  Ottawa  a  few  weeks  ago 
regarding  the  fees  for  meter  inspection  is  an  evidence  of 
what  can  be  done  in  such  matters.  Obviously,  it  is  un- 
fair that  work  which  is  for  the  benefit  of  every  central 
station  should  be  left  to  the  energies  and  the  financial 
resources  of  but  a  few. 


A.  I.  E  E.  sundards     ^^  ^™^  ^'^^^  °^  practice  changes 
for  the  incandes-        quite  radically  on  many  important 
amp.  points,  as  witness  the  present  meth- 

ods of  rating  arc  lamps  as  against  the  original  candle 
power  specifications,  or  the  permitted  (sometimes  even 
required)  groiinding  of  certain  circuits  as  compared  with 
the  first  rules  about  high  insulation.  Another  change 
just  about  as  radical  as  these  two  is  that  relating  to  the 
standards  of  light  and  the  rating,  etc.,  of  incandescent 
lamps,  as  contained  in  the  Institute  Standardization 
Rules  relating  to  that  device.  In  the  first  place  the  Eng- 
lish Parliamentary  candle,  which  has  hitherto  been  the 
legal  standard,  has  been  displaced  by  the  Hefner  amyl- 
acc^tate  flame.  This  latter  has  for  some  time  been  the 
recognized  standard  in  Germany,  in  fact  throughout 
most  of  Europe,  outside  of  England,  so  that  the  change 
but  brings  this  continent  into  agreement  with  what  is 
doubtless  the  better  practice  of  the  two.  The  Hefner 
candle  is  roughly  85  per  cent,  of  the  other,  which 
accounts  for  the  eiificiency  of  the  Tungsten  lamp,  which 
is  largely  a  European  development,  being  so  frequently 
spoken  of  as  1  watt  per  candle.  The  candle  thus  refer- 
red to  is  of  course  the  Hefner  unit.  1  watt  per  candle  on 
this  basis,  being  just  about  equal  to  1  1-4  watts  per  Eng- 
li.sh  candle,  which  is  the  efficiency  that  the  Tungsten 
lamp  is  being  developed  at  on  this  continent.  The  Insti- 
tute .specifies  that  our  ordinary  commercial  candle  power 
shall  be  known  as  100-88  of  the  Hefner  unit.  Another 
very  marked  departure  from  present  practice  is  con- 
tained in  the  section  relating  to  efficiency,  which  is  de- 
fined as  the  relation  between  the  average  spherical  candle 
power  and  the  watts  consumption.  This  is  of  course  a 
very  proper  change,  because  efficiency  is  universally  ex- 
pressed as  the  proportion  between  output  and  input,  not 
input  to  output,  as  is  the  ease  when  we  speak  of  watts 
per  candle. 

Another  valuable  section  is  that  relating  to  the  com- 
pari.son  between  lamps  of  varying  .shapes  of  filament,  the 
rule  being  definitely  laid  down  that  the  average  spherical 
candle  power  shall  be  taken  as  the  basis  of  comparison. 
This,  being  a  mea.surement  of  the  total  light  emitted  by 
any  lamp,  is  obviously  much  more  proper  than  the  aver- 
age horizontal  or  the  tip  candle  power,  unless  when  com- 
paring lamps  having  filaments  of  exactly  the  .same  shape. 
It  is,  of  course,  unlikely  that  these  alterations  will  at 
once  come  into  general  commercial  u.se,  because  all  cur- 
rent practice  changes  but  slowly,  but  it  is  altogether 
probable  that  the  introduetion  of  the  new  high  efficiency 
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lamps  will  result  very  largely  in  the  dropping  of  the 
candle  power  rating  as  a  commercial  measurement,  its 
place  being  taken  by  the  total  watts  consumption.  This 
is  due  to  the  fact  that  as  electric  lighting  is  now  pretty 
firmly  established  on  its  own  feet,  there  is  not  the  same 
need  as  formerly  existed  for  a  basis  of  comparison  be- 
.tw€en  it  and  other  illuminants,  besides  which  it  is  the 
consumption  and  not  the  candle  power  that  after  all  de- 
termines that  most  important  point,  namely,  the  central 
Nation's  revenue  and  the  con.sumer's  expenditure.  Fur- 
ther, the  introduction  of  these  new  lamps  means  that  all 
our  present  understandings  of  the  relation  betw^een  the 
light  emitted  and  the  energy  consumed  will  have  to  be 
materially  revised.  This,  combined  with  the  fact  that  the 
candle  powers  of  the  smallest  wattage  lamps  that  it  will 
lie  possible  to  make  will  be  very  much  larger  than  have 
liitherto  been  used  for  ordinary  incandescent  lighting, 
will  render  the  candle  power  of  gradually  decreasing  im- 
portance. Hence  it  will  probably  disappear  to  quite  a 
large  extent  as  the  ordinary  method  of  rating  an  incan- 
descent lamp,  just  as  it  has  in  the  ease  of  arc  lamps. 
Legally  speaking,  though,  it  will  have  to  be  retained  on 
the  label  of  all  lamps  used  in  Canada,  at  least  until  the 
present  Act  is  revised,  as  this  latter  at  present  calls  for 
the  candle  power  and  voltage  to  appear  on  the  label. 


The  Evasion  of  the 
Code. 


It  is  a  curious  fact,  and  one  fre- 
quently remarked  upon,  that  very 
few  of  us  see  any  crime  in  evading 
a  customs  officer,  if  we  can  manage  to  do  so.  But  did  it 
ever  strike  you  that  in  the  electrical  trade  there  was  an 
almost  exact  parallel  to  this,  namely,  that  a  large  pro- 
portion of  those  engaged  in  it  are  always  ready  and 
anxious  to  beat  the  electrical  law.  as  set  down  in  the 
National  Code.  There  are  always  arguments  to  be  heard 
against  the  customs  sy.stem  and  the  restraints  attendant 
on  it.  but  no  one  seriously  and  openly  opposes  the  Code, 
even  to  tlie  extent  of  disagreeing  with  but  part  of  its 
rulings,  let  alone  the  whole.  "Why  then  .should  we  not 
all  make  an  honest  endeavor  to  comply  with  its  require- 
ments, and  give  it  our  hearty  and  honest  support  in- 
stead of  tr^nng  to  slink  pa.st  with  something  that  is  .iust 
a  little  reprehensible,  perhaps  very  much  so.  The  Code 
sliould  be  looked  upon  as  a  guardian  policeman,  a  valued 
protector,  not  as  an  avenger  who  is  to  be  .shunned  and 
dreaded.  Is  it  no^  incumbent  on  us  to  realize  the  error  of 
<inr  wnvs.  and  to  mend  them  as  fast  as  we  can? 

In  the  first  place,  the  Code  is  not  an  arbitrary  compila- 
tion wliicli  we  must  swallow  willy-nilly.  l)ut  th(>  ("ssence  of 
the  opinions  of  manufacturers,  dealers,  consulting  men. 
and  contractors.  Suggestions  as  to  changes  are  always 
welcome,  in  fact  are  sought  after,  and  are  thoroughly 
discussed  and  dissected  before  being  put  into  operation. 
New  Code  nilings  may  sometimes  look  to  be  iinnecessary. 
in  fact  irksome,  but  yon  can  always  depend  that  there  is 
some  good  reason  for  the  alteration  or  addition,  otlier- 
wisc  they  would  not  be  there.    This  being  the  case,  why 


should  we  not  rest  secure  in  the  confidence  that  its  com- 
pilers know  what  they  are  doing,  and  comply  with  it 
fully  and  freely,  instead  of  doing  only  what  is  absolutely 
necessary  to  comply  with  the  letter  of  the  law,  and  then 
only  under  compulsion.  Its  sole  aim  and  object  is  to 
make  electric  energy  and  electric  light  the  best  fire  risks 
and  the  least  menace  to  life  that  they  can  possibly  be. 
Surely  it  is  to  the  interests  of  all  who  are  in  any  way 
concerned  with  electrical  matters  that  this  be  accomp- 
lished. If  the  makers  and  distributors  of  coal  oil  could 
render  it  less  hazardous  than  it  now  is,  do  you  think  that 
they  would  not  gladly  unite  to  do  so?  If  the  manufac- 
turers of  gas  and  gasoline  engines  could  only  arrange 
matters  so  that  there  would  be  next  to  no  danger  in  the 
operation  of  their  products,  would  they  not  ha.sten  to 
take  the  necessary  steps?  Wliy  then  should  not  electrical 
men.  employing  as  they  do  a  materially  less  hazardous 
agent,  gladly  and  willingly  obey  those  rules  which,  if 
thoroughly  observed,  will  almost  absolutely  prevent  dam- 
age to  property  and  danger  to  life  from  electric  causes. 
Si;rely  it  is  to  their  every  interest  to  do  so. 

Then  a  word  to  the  other  side,  to  the  policemen,  so  to 
speak,  represented  usually  by  the  LTnderwriters.  Enforce 
the  Code,  the  whole  Code,  and — and  this  is  most  import- 
ant— nothing  but  the  Code.  Local  rulings,  in  one  city 
calling  for  fuses  below  the  switch,  and  in  another  above 
it.  in  the  "West  calling  loudly  for  slow-burning  weather- 
proof, and  in  the  East  refusing  it  entirely,  the  Code  not- 
withstanding, are  ob\'iously  a  source  of  bewilderment 
and  aggravation.  The  Code  is  broad  enough,  and  yet 
specific  enough,  it  is  complete  enough,  to  stand  on  its 
own  feet,  let  us  all  recognize  that  it  is  a  friend,  not  an 
enemy,  and  stand  shoulder  to  shoulder  with  it  and  each 
otlier.  to  the  end  that  the  electrical  interests  of  Canada 
rapidly  advance  to  their  proper  place.  "United  we 
stand,  divided  we  fall."  is  never  more  true  than  of  the 
present  matter.  A  mob  without  a  leader,  a  country  with- 
out a  ruler,  a  profession  without  its  laws,  are  all  impot- 
ent. Let  us  recognize  this  principle,  and  act  the  part  of 
the  tiMK^  friend  to  ourselves  and  all  others  who  have  to  do 
witli  the  electrical  art  by  supporting  its  Code. 


Bell  Telephone  May  Sell  to  Western  Provinces. 

At  the  annual  meeting  of  the  Bell  Telephone  Com- 
]iany  of  Canada,  held  February  27  last,  it  was  announced 
by  President  Sise  that  the  company  is  preparing  to  sell 
its  plant  and  business  in  the  Provitices  of  Saskatchewan 
and  Albei-ta.  ]n-ovided  that  a  proper  agreement  can  be 
arrived  at. 

;\lr.  Sise  stated  tli,-it  tlie  Bell  Company  had  no  par- 
ticular desire  to  sell,  as  they  had  already  done  in  the 
Province  of  ^lanitoba.  but  tliat  it  was  better  to  do  this 
than  to  enter  into  competition  with  the  Government. 

The  sliareholders  jiassed  a  resolution  authorizing  the 
liiianl  \i<  deal  with  tlie  Governments  of  these  provinces 
for  tlir  s.ili'  of  cither  one  or  both  as  lieing  best. 


High  Voltage  Insulator   Manufacture/ 


Porcelain  Insulators. 
The  transmission  of  power  by  means  of  electric  cur- 
rents of  greater  or  less  voltage,  began  with  the  introduc- 
tion of  the  electric  telegraph,  and  almost  the  first  prob- 
lem encountered  was  line  insulation.     It  is  of  interest 


Bv  Walter  T.  Goddard 

ranged  to  be  fastened  together  by  means  of  tliin  joints 
of  Portland  cement.  This  is  the  conventional  design 
and  is  used  for  all  voltages,  though  the  size,  number  of 
shells,  and  shape  may  vary  with  the  voltage.  In  general, 
American    high    voltage    insulators    are    now    made    of 


in  this  discu.ssion  to  note  that  the  first  insulators  success- 
fully used  were  of  porcelain.  From  that  time  to  the 
present  the  progress  has  been  rapid,  the  voltage  having 
risen  from  two  or  three  volts  of  the  telegraph,  to  a 
present  prospective  line   voltage  of   150,000.   and   from 


several  shells  nested  together,  while  Eurojiean  manu- 
facturers still  persist  in  turning  complicated  shapes  from 
solid  masses  of  dry  clay. 

The  manufacture  of  porcelain  is  one  of  the  oldest  arts, 
but  only  recently  has  it  in  any  sense  been  placed  upon  a 


the  lowest  to  the  highest  it  has  always  been  recognized 
that  best  construction  involved  the  use  of  porcelain 
insulators. 

Fig.  fi  .shows  sectional  drawing  of  a  high  tension   in- 
sulator made  of  several  shells  nested   together  and  ar- 

•  Paper  read  before  the  Electrical  Section  Canadian  Society  Civil  Engineers. 


scientific  basis;  in  fact,  potteries  for  the  production  of 
electrical  porcelain  exclusively,  have  not  been  in  exist- 
ence for  more  than  ten  year.s,  and  during  that  time  it 
has  been  necessary  to  develop  an  enlircly  m  w  svsteni  of 
handling  i)ottery  ])roduets. 

Porcelain    for    electrical    [jiirposes    is    a    mixture    of 
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ground  flint  or  silicon  dioxide  and  feldspar,  or  (K,0  Al„ 
OgSiOo)  potassium  aluminum  silicate,  raised  to  virtrify- 
ing  temperature,  that  is,  to  a  temperature  suffieientiy 
high  to  melt  the  feldspar  and  permit  it  to  unite  the 
particles  of  flint  into  a  perfectly  homogeneous  body  of 
uniform  electrical  and  mechanical  strength.  The  pro- 
duction of  electrical  porcelain  ditfers  from  the  ordinary 
pottery  product  in  that,  in  addition  to  presenting  a 
symmetrical  and  flawless  exterior,  it  must  possess  in- 
herent electrical  and  mechanical  strength. 
Process. 
Flint  and  feldspar  occur  in  nature,  as  rock,  which  is 
reduced  at  the  mine  by  grinding  to  a  degree  of  fineness 
comparable  to  that  of  flour  and  of  equal  whiteness. 
The  modern  electrical  porcelain  potter  mixes  the  proper 
proportions  of  flint  and  feldspar  and  again  grinds  the 
material  in  the  presence  of  water  in  order  to  obtain  in- 
timate mixture.  The  mixture,  or  as  it  is  dubbed  in  the 
factory,   "claj',"   is  separated   from   the   excess   water. 


and  quite  rough,  of  good  dielectric  strength,  but  with  a 
surface  which  would  gather  and  hold  dirt  and  soot  and, 
because  of  the  extreme  fineness  of  the  irregularities,  be 
practically  beyond  possibility  of  cleaning.  For  this  rea- 
son, and  no  other,  are  the  insulators  covered  with  a 
glassy  coating  of  extreme  smoothness,  capable  of  being 
washed  by  the  gentlest  rains.  The  glazing  process  is 
very  simple.  Immediately  before  being  placed  in  the 
kiln,  the  insulator  shell,  which  in  its  dry  state  is  about 
as  .strong  as  blackboard  crayon,  is  dipped  into  solution 
of  clay  and  water  and  by  virtue  of  its  dr^^less  ab.sorbs 
a  certain  amount.  On  being  heated  the  clay  melts  be- 
fore the  body  vitrifies  and  so  spreads  very  evenly  over 
the  entire  surface.  The  presence  of  a  small  amount  of 
iron  in  the  clay  is  responsible  for  the  brown  color  so 
generally  used  in  this  country,  although  any  color  can 
be  obtained  by  the  use  of  the  proper  materials  in  the 
glaze.  The  firing  process  is  entirely  a  matter  of  tem- 
perature and  its  complications  are  all  practical  ones  due 


Fig.  3. 

immediately  after  leaving  the  grinding  mills,  by  means 
of  filter  presses  and  afterward  brought  to  uniform  plas- 
ticity by  means  of  kneading  machinery. 

The  first  step  in  the  construction  of  an  insulator  is 
to  build  a  model  16  per  cent,  larger  than  the  required 
insulator,  and  from  this  model  to  make  moulds  of  pla.ster 
of  Paris.  Fig.  1  shows  a  plaster  model  of  a  60,000  volt 
insulator  top  from  which  the  mould  in  Fig.  2  was  taken. 
Each  shell  of  a  multipart  insulator  is  treated  in  this 
manner,  the  inside  contour  of  the  mould  being  that  of 
the  desired  shell.  Fig.  2  shows  a  conventional  power 
driven  potter's  wheel  upon  the  top  of  which  is  fixed  the 
mould  partly  filled  with  clay.  The  whole  device  is 
rotated  rapidly  and  a  forming  tool  whose  profile  is  that 
of  the  inside  shape  of  the  shell  under  consideration,  is 
forced  into  the  mass  of  clay.  A  few  revolutions  usually 
accoipplish  the  desired  end  and  the  mould  with  its  wet 
and  plastic  clay  is  then  placed  in  a  hot  room  of  approx- 
imately L30  degrees  F.  "Within  an  hour  the  warm  air 
and  plaster  mould  have  absorbed  a  large  proportion  of 
the  water  in  the  clay,  and  the  embryo  insulator  may  be 
removed  from  its  mould  and  the  rough  surface,  which 
originally  rested  against  the  mould,  scraped  smooth. 
The  shell,  as  it  may  now  properly  be  designated,  is  set 
aside  for  a  period  of  ten  days  to  two  weeks  in  order  that 
all  water  held  by  the  clay  be  evaporated.  If  fired  in 
this  state  the  shell  would  come  from  the-  kiln  hard,  white 


to  the  large  amount  of  material  burned  at  one  time  and 
the  difficulty  of  obtaining  exact  and  uniform  heat 
throughout  the  kiln. 

IMechanical  and  Electrical  Testing. 
The  mechanical  properties  of  porcelain  are  so  varying 
that  a  sample  test  has  always  been  deemed  sufficient. 
On  the  contrary  it  is  considered  unsafe  to  permit  any 
porcelain  to  go  into  service  without  testing  each  piece 
by  means  of  a  high  voltage  transformer.  As  will  be 
explained  later,  the  higher  voltage  insulators  are  made 
up  of  several  shells,  each  of  w-hich  is  subject  to  a  high 
voltage  test  of  50,000  to  60.000  volts.  Fig.  3  shows  the 
connections  between  the  high  voltage  transformer  and 
insulator  shells  to  be  tested.  Fig.  4  .shows  this  method  as 
practised.  The  table  is  insulated  from  the  floor  by 
means  of  porcelain  cones  in  order  that  high  voltage  may 
be  applied  to  the  wire  embedded  in  the  table  top  and 
designed  to  make  contact  with  the  pans  arranged  for  the 
reception  of  porcelain  shells.  The  pans  are  filled  with 
water  and  so  form  one  terminal  of  the  high  voltage.  The 
other  terminal  is  formed  by  water  poured  into  the  shell, 
attachment  between  it  and  the  high  voltage  over-head 
conductor  being  made  by  means  of  small  chains.  By 
some  controlling  device  in  the  lo\v  voltage  side  of  the 
transformei",  the  voltage  applied  to  the  shells  of  porce- 
l.'iin  is  kept  very  near  to  arcing  over,  in  most  eases  being 
about   55,000   volts.     For  ordinary   commercial   testing 
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the  spark  gap  in  air  is  usually  employed  when  it  is  de-  testing  transformer  and  the  excessive  heat  liberated  in 

sired  to  as'certain  the  applied  voltage.     The  number  of  the   porcelain   often   boils   the    water   and   destroys   the 

failures  is  usually  2  per  cent,  or  3  per  cent,  of  the  num-  shell.     Once  punctured,  the  porcelain  is  ruined  and  can 

ber  tested.     AA' hen  porcelain  fails  electrically  the  short  by  no  method  at  present  developed,  be  recovered, 

powerful  power  are  through  the  very  small  puncture  The  parts  of  multipart  in.sulators  are  united  by  means 

hole   amounts   to   practically   a    short    circuit    ui^oii    the  ,,f  pure  Portland  cement  mixed  with  water  only.    After 


Fig.  4 
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the  ueiUL'Ut  lias  ubtaiued  initial  set  the  iiisulaturs  are 
subjected  to  au  assembled  electrical  test  of  double  liue 
potential  for  a  period  of  time  sufficient  to  re- 
move all  doubt  as  to  the  electrical  strength 
of  the  insulators,  usually  from  three  to  five  min- 
utes. To  facilitate  cementing  and  testing,  racks, 
as  shown  in  Fig.  5,  are  provided  so  that  the  opera- 
tions may  be  performed  with  a  minimum  of  handling. 
There  is  one  very  marked  advantage  in  this  manner  of 
applying  the  as.sembled  test  voltage,  and  it  is,  that  the 
voltage  may  be  put  on  before  the  cement  is  dry  enough 


to  permit  handling  of  insulators,  so  in  ease  of  failure  by 
puncture  of  any  shell,  it  may  be  separated  from  the 
others  without  injury,  a  thing  absolutely  impossible 
once  the  cement  becomes  dry. 

Design  of  High  Voltage  Insulators. 
Insulators  for  the  lower  voltages  call  merely  for  the 
introduction  of  sufficient  good  material,  between  line  and 
supporting  structure,  to  prevent  destructive  leakage.  For 
voltages  up  to  20,000,  little  or  no  difficulty  is  experienced 
in  .securing  satisfactory  insulatidii.  bill  above  that  volt- 
age it  becomes  not  only  neecss.-iry  to  h:ivi'  good  material 
in  plenty,  but  it  must  be  pniperly  ilist  i'il)iited  in  onler 
that  the  danger  of  punetiii'e  and  severe  leakage  be  re- 
duced to  a  minimiun.  The  inanufactuie  of  good  porce- 
lain from  a  mechanical  staiul[)oint  forbids  that  it  be 
made  so  vitreous  as  to  resist  a  puncture  test  of  65,01)0  to 
70,000  volts  over  1-2  inch  or  5-8  inch  in  thickness.  It 
is  vain  to  attempt  to  gain  greater  dielectric  strength  by 
increasing  thickness,  since  inherent  cracks  in  thick  pieces 
really  reduce  the  effective  electrical  strength  to  that  of 
1-2  inch  or  5-8  inch  porcelain.  Accordingly,  it  has  come 
to  be  recognized  as  best  practice  to  make  no  attempt  to 
manufacture  the  higher  voltage  insulators  in  a  single 
piece,  but  rather  to  secure  great  elect ri(;al  strength  by 
multiplicity  of  parts.  Though  entirely  possible  to  con- 
struct ;?0,000  volt  in.sulators  of  one  piece  and  still  safely 
apply  '-^  double  potential  test,  years  of  experience  have 


demonstrated  that  a  multipart  insulator  is  much  less 
liable  to  fail  entirely,  when  struck  by  stones  or  bullets, 
than  are  single  piece  insulators  and  so  prevents  complete 
shut-down  of  the  transmission  line.  By  far  the  larger 
proportions  of  shut-downs  on  the  modern  transmission 
line  come  from  mischieviously  broken  insulators.  It  is 
for  this  reason  as  well  as  for  the  greater  normal  safety 
factor  that  engineers  are  selecting  multipart  insulators 
at  higher  cost,  even  for  the  lower  voltages.  In  general, 
two-piece  insulators  are  used  for  from  10,000  to  30,000 
volts,  three  pieces  for  from  30,000  to  50,000  and  four 
pieces  for  the  66,000  and  70,000  volt  lines  now  in  opera- 
tion. Above  70,000  volts  the  underhung  or  suspended 
insulator  works  out  most  economically  and,  for  entirely 
different  reasons,  8  or  10  shells  of  porcelain  are  intro- 
duced. 

Considerations  of  puncture  strength  are  the  first  con- 
cern of  the  designer.  As  before  noted,  good  electrical 
and  mechanical  porcelain  should  be  made  of  not  more 
than  5-8  inch  thickness,  with  an  ultimate  electrical 
strength  of  not  more  than  70,000  volts.  To  gain  greater 
electrical  strength  it  is  necessary  to  introduce  other  "shells 
which  continue  to  add  a  proportional  dielectric  strength 
up  to  about  220,000  volts,  at  which  point  the  curve 
gradually  tends  to  become  flat  and  becomes  very  nearlv 


so  at  300,000  volts,  so  that  if  is  apparently  useless  to 
iilili/.e  more  than  5  shells  unless  some  other  condition  is 
intnidiieed.  Willi  this  Id  start  with  it  is  a  very  simple 
inatler  indeed  to  provide  ('<'oiioini('al  insulatiu's  for  any 
voltage  up  to  the  point  where  difficulty  of  manufacture 
begins  to  interfere  with  progress.  The  10,000  ami  20,000 
volt  insulators  liave  little  to  do  with  puncture  strength 
provided,  of  coiire,  thai  the  porcelain  is  of  good  quality, 
and  so  the  (pu'stion  reduces  to  an  estimate  of  necessary 
leakage  distance  and  carrying  capacity  when  sub.iected 
to  an  artificial  rain  approximating  the  worst  conditions 
to  whicli  the  insulator  will  be  subjected.  This  is  not  so 
simple  as  appears  on  the  surface,  for  while  an  insulator 
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may  behave  admirably  under  a  downpour  of  unpre- 
I'odented  intensity,  it  is  vain  to  expect  nature  to  limit 
lierself  to  a  vertical,  or  what  is  technically  known  as  a 
45  degree  rain,  nor  does  she  stop  after  five,  ten,  or  fifteen 
minutes,  but  is  much  more  likely  to  accompany  the 
downpour  with  sufficient  wind  to  blow  the  rain  very 
nearly  horizontal,  and  to  persist  for  any  length  of  time. 
Under  such  conditions  the  insulator  either  meets  its 
Waterloo  or  shows  its  mettle  in  the  first  fifteen  minutes. 
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for  at  the  end  of  that  time  all  portions,  except  possibly 

the  inside  of  the  innermost  shell,  have  become  thoroughly 

wet  and  the  surface  leakage  comes  into  play.    As  is  well 

known,  the  persistence  of  any  arc  of  definite  length  has 

to  do  with  the  voltage  impressed  and  the  current  flowing, 

and  the  failure  of  an  insulator  is,  of  course,  amenable 

to  the  laws  which  govern  ares.    A  designer  should  assume 

that  his  insulator  will  sometime  become  wet  all  over  and 

should  provide  sufficient  leakage  resistance  to  prevent 

any    considerable   amount   of   current   flowing,    a   small 

amount  merely  tending  to  dry  off  the  insulator,  whereas 

a  large  amount  would  quite  likely  start  a  disastrous  arc 

under  the  shells  and  completely  destroy  them  by  its  heat 

before  extinguishing  itself.  Such  an  insulator  represents 

very  nearly  the  ideal  and  it  is  regrettable  that  so  few  lines 

are  equipped  with  insulators  of  so  great  a  margin  of 

safety.    It  mu.st  not  be  forgotten  that  only  once  or  twice 

a  year  are  insulators  called  upon   to  perform  extreme 

duty,   in   fact,  the  insulators  of  most  lines  are  for  the 

greater    part    of    the    time    working    very    inefficiently, 

\.       prol)ably  at  not  over  20  per  cent,  of  their  rated  capacity. 

■  ;'  The  next  best  thing  is  to  provide  as  much  dry  snr- 

,  ;■'     face  as  po.ssible  under  average  storm  conditions  and,  lo 

.|  \     this  end.  it  is  of  value  to  note  the  progressive  wetting  of 

i  !',;   an  insulator  under  rain.     It  is  customary  to  mount  the 

f.   'ij   insulator  well  above  the  cross-arm  so  that  all  its  shells 

;'J)'  are  far  removed  from  water  spattering  up  from  the  arm. 

('  '  , 'Assume  an  insulator  (if  conventional  design  of  tliree  or 
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four  shells:  The  top  becomes  dripping  wet  at  once  and 


the  film  of  water  held  on  the  surface  carries  line  potential 
to  the  outmost  diameter.  A  certain  amount  of  rain  get.s 
by  the  top  and  strikes  upon  the  lower  shells,  part  spatter- 
ing upward  and  part  downward,  depending  upon  the 
angularity  of  precipitation.  That  portion  which  spatters 
upward  soon  wets  the  entire  under  surface  of  the  shells 
above  and  in  this  manner  the  potential  is  carried  down 
to  the  lowest  pro.iecting  shell.  At  this  point  the  leakage 
path  is  broken,  due  to  the  fact  that  beneath  the  lowest 
shell  there  is  no  surface  from  which  spattering  may 
occur  and  consequently  it  remains  dry,  but  under  this 
condition  the  central  shell  of  the  insulator  is  carrying 
the  total  strain  both  as  to  puncture  strain  and  against 
flash  over.  Fig.  6  shows  clearly  the  effect  of  spattering, 
the  double  line  indicating  the  surfaces  covered  by  a  film 
of  water  and  thus  carrying  line  potential  down  to  the 
Imttom  of  the  lowest  projecting  shell.  It  may  be  further 
noted  that  between  this  double  line,  or  line  potential,  and 
the  pin,  there  is  but  one  effective  shell  which  has  been 
sub.iected  to  but  60,000  volt  test,  and  lines  of  very  mod- 
erate potentials  have  strains  of  this  magnitude  between 
line  and  earth.  The  shells  must,  of  course,  remain  wet 
till  the  storm  is  over  or  some  drying-action  is  introduced. 
If  the  gap  between  the  edge  of  the  lowest  .shell  and  the 
pin  is  small  enough  a  small  arc  will  be  established,  thus 
completing  the  circuit  and  permitting  a  leakage  current, 
formerly  held  in  check  by  the  dry  inner  surface  of  tlie 
shell,  to  flow,  though  limited  in  volume  by  the  relatively 
high  resistance  of  the  pure  water  film  covering  the  in- 
sulator. This  leakage  current  heats  and  vaporizes  tlie 
water  film,  its  first  action  naturally  being  where  the 
current  density  is  greatest  at  the  neck  of  em-h  sliell, 
where,  fortunately,  the  surface  is  not  suli.iect  to  the  dired 
force  of  the  rain.  Since  potential  is  in  no  way  eon- 
eerned  with  resistance,  the  thinnest  and  conse(|iiently 
liighest  resistance  film  of  water  is  sufficient  to  inaugurate 
tlie  drying  process,  so  that  an  insulator  in  service  can- 
not lie  CMUght  unawares  and,  if  proiiei'l\-  shaped,  e.in 
care  for  itself. 

From  the  foregoing  it  will  be  seen  I  hat  I  he  dieh'clrie 
strength  of  the  inner  sliell  of  any  inullipart  insulator 
and  (he  distani'e  between  its  lowest  edge  and  the  support- 
ing pin.  are  of  utmost  importance,  the  remainder  of  Hie 
insulator  serving  as  Utile  more  than  a  resistenee  in 
series  or  leakage  distance  to  limit  the  amount  of  eurrenf 
which  may  flow  when  arcing  takes  place.  To  provide 
against  the  first  requisite  it  is  merely  necessary  to  in- 
Irodnee  a  protected  shell,  which  cannot  easily  become 
west.  This  is  shown  in  Fig.  7.  as  is  also  1li(>  great 
distance  between  jiin  and  I'dge  ol'  lowest  shell.  WJiat  has 
be(>n  said  applies  to  insulators  as  it  is  necessary  to  build 
I  hem  to  nii'ct  mechanical  conditions  imposed,  and  it  is 
tlie  mechanical  characteristics,  not  llie  electrical,  which 
inlIuiiH-c>  their  cost.  Were  it  possible  to  make  porcelain 
wire  of  great  strength,  an  insulator  of  perfect  certainty 
of  action  could  be  pi'odnced  at  minimum  cost.  An  in- 
sulator should  not  be  regarded  as  a  barrier  to  current, 
but  rather  as  a  high  resistance  path  between  line  and 
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earth,  and  its  design  should  aim  to  serve  this  purpose. 
Referring  again  to  Fig.  6  and  7  it  will  be  seen  that  as 
far  as  the  ultimate  strength  of  the  insulator  is  con- 
cerned, the  shape  of  the  upper  shells  is  of  no  moment, 
since  they  serve  as  series  resistance  only.  There  are 
reasons,  however,  why  straight  shells  should  be  used  and 
others  equally  good,  why  curved  shells  should  be  intro- 
duced, but  the  adjustment  between  the  desirable  jioints 
of  one  and  the  desirable  points  of  the  other  call  for  fine 
discrimination.  Figs.  6  and  8  show  straight  and  curved 
shell  insulators  sub.iected  to  a  45  degree  storm  which 
spatters  most  vigorously  in  the  direction  shown  by  the 
arrows.  Of  these  two  insulators  the  str?nght  shell  would 
probably  keep  dry  the  longest  since  a  large  portion  of 
the  falling  water  is  deflected  away.  On  the  other  hand, 
the  distances  A-B,  C-D  and  E-F  are  much  greater  on  the 
curved  shell  type  permitting  it  to  carry  much  greater 
potential  previous  to  its  becoming  wet  all  over  than  could 
the  insulator  of  the  straight  .shells.  The  curved  shells 
will  thus  be  better  able  to  take  care  of  sudden  potential 
rises,  when  partly  wet,  than  will  those  of  the  straight 
shell  form.  However,  this  partly  wet  condition  does  not 
last  long,  as  there  is  often  abundant  enough  precipita- 
tion to  entirely  wet  the  shells,  and  it  is  only  then  that 
the  insulator  can  be  assumed  to  be  operating  under  full 
load.  M  condition  for  which  it  should  be  designed. 

The  foregoing  applies  equally  well  to  low  voltage  in- 
sulators, though  up  to  40,000  volts  it  is  hardly  necessary 
to  provide  protection  for  the  innermost  exposed  shell. 
since  its  own  strength  is  entirely  ample. 

(To  be    concluded  in  April  Issue.) 


Wireless  Telephony. 

Wireless  Telephony  is  an  accomplished  fact  and  at  a 
recent  meeting  of  the  New  York  Electrical  Society,  "Sir. 
Lee  De  Forest,  the  inventor,  described  the  chief  points 
of  the  system.  In  wireless  telegraphy  the  disturfiance 
of  the  ether  which  transmits  the  message  is  periodic,  stop- 
ping and  starting  with  the  impulses  sent  out  by  the  send- 
ing key,  while  in  the  ease  of  telephony  the  wave  wliich 
is  transmitted  through  space  must  be  continuous.  l)ut 
varying  in  value,  that  is.  the  degree  of  disturlmnce  is 
varied,  while  the  wave  itself  is  continuous. 

The  principle  of  transmission  is  illustrated  in  Fig.  1. 
The  so-called  antenna  consists  of  a  number  of  wires 
running  from  the  sending  station  through  a  consider- 
able distance,  either  vertically  or  horizontally,  and  con- 
nected by  an  insulated  wire  to  the  transformer,  through 
this  to  the  transmitter  and  then  to  ground.  The  oscillat- 
or, which  is  in  principle  the  singing  arc  employed  liy 
Duddell,  has  in  parallel  with  it  a  condenser  and  induc- 
tance, the  inductance  in  this  case  being  the  primary  of  a 
transformer,  and  choke  coils  are  inserted  between  the 
source  of  current  and  the  oscillator  to  prevent  the  vibra- 
tion effect  of  ttic  arc  fnuii  ln'ing  reflected  back  toward 
the  d.vnamo. 

The  secondary   coil   of   the   transformer  is   connected 


into  a  transmitter  circuit.  It  is  arranged  with  a  sliding 
contact  so  that  the  right  amount  of  transformer  may  be 
used  to  give  the  maximum  effect.  By  this  arrangememnt 
a  continuous  series  of  waves  is  being  sent  out  from  the 
antenna,  which  is  caught  by  the  antenna  at  the  receiving 
station,  arrangement  of  which  is  indicated  in  Fig.  2. 

Variation  in  strength  of  these  waves  acts  upon  a  trans- 
former at   the   receiving   station,   the   sensitiveness   and 


ANTCNNA-^ 


-wwv- 


CHOKC    COILS 


OSOUATOR 


-WMr 


'ICD 


Fig.  I, — Principlh  of   the  Sending  Apparatus. 

frequency  to  which  the  receiver  will  respond  being 
regulated  by  means  of  condensers  and  the  current  which 
affects  the  telephone  receiver  being  carried  through  a 
device  called  the  "Audion,"  which,  in  brief,  is  an  ex- 
hausted bulb  like  an  incandescent  lamp,  fitted  with  a 
tantalum  wire  having  on  one  side  a  grid  and  on  the  other 
a  wing  of  platinum.  The  tantalum  wire  is  kept  incan- 
descent by  a  small  storage  battery  and  one  leg  of  the 
secondary  circuit  is  connected  to  the  platinum  grid  and 
the  other  leg  to  one  side  of  the  tantalum  filament.  The 
telephone  receiver  is  connected  between  the  platinum 
wing  and  the  other  side  of  the  tantalum  filament.  The 
action  of  the  waves  coming  from  the  antenna  and  trans- 
former is  to  vary  the  resistance  of  the  gas  in  the  bulb, 
thus  varying  the  araoiant  of  current  sent  to  the  tele- 
phone receiver  and  reproducing  with  remarkable  fidelity 
the  tones  of  the  human  voice. 

While  the  principle  of  operation  of  the  system  is  ex- 
tremely simple,  the  apparatus  is  rather  complicated. 
The  transmitter  is  filled  with  a  microphone  transmitting 
device,  pilot  lamps,  switch  key  and  sliding  contact, 
the  (ili.icct  of  the  pilot  lamp  being  to  indicate  when  the 
maximum  condition  of  the  waves  is  secured.  An  alcohol 
lanq)  is  used  to  provide  the  flame  and  a  nickel  casing  to 
contain    the   arc   for   the   oscillator.      Calling   up    for   a 
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ant  station  is  accomplished  by  means  of  a  Morse  key 
wircli'ss  dcvii-c  which  operates  the  same  as  an  ordin- 
trli'plicinc  l)uz/.er.  The  telegrajih  can  also  be  used 
spelling  out  any  words  which  may  be  indistinct  in 
telephone.  The  receiving  end  of  the  installation  con- 
i  iif  tuning  coils  mounted  on  an  ad.justable  condenser, 
a  (biplicalc  set  of  .\udiiins,  one  lieing  reserved  for 
in  emergency. 
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Canadian   Electrical    Association  Seek   Reduction  in  Meter  Rates, 


As  most  iif  our  readei's  know,  the  Domiiiiou  Govern- 
ment passed  an  Act  some  years  ago  providing  for  the 
inspection  and  testing  of  electric  light  meters,  the  oltject 
of  such  law  being  to  protect  the  pnlilic  against  incorrect 
measurement  of  current.  This  Act,  now  known  as  "The 
Electricity  Inspection  Act,  provides  that  the  fees  shall 
be  regulated  so  that  they  will,  as  nearly  as  may  be,  meet 
the  cost  of  carrying  the  Act  into  efifect,  the  intention  of 
the  Government  being  that  the  service  should  not  be 
revenue  producing. 

In  earlier  days  electricity  was  sold  quite  generally  on 
a  flat  rate  basis,  b.ut  to-day  the  meter  is  in  almost  univer- 
sal use.  The  result  is  that  the  Government,  having  made 
no  reduction  in  the  schedule  of  charges  for  inspection, 
is  deriving  a  large  profit  from  the  service. 

The  last  annual  report  of  the  Inland  Revenue  Depart- 
ment shows  the  combined  services  of  gas  and  electric 
light  inspection  to  have  produced  a  profit  of  $153,046.85 
in  le.ss  than  eight  years,  after  charging  to  expense  certain 
amounts  paid  for  standard  instruments.  The  exact  fig- 
ures are  given  below : 

Receipts  and  Expenses  Electric  Light  and  Gas  Inspec- 
tion. 1900  to  1907  inclusive  (1907  for  9  months  only). 
Years.  Revenue.     Expenditure. 

1899-1900 $35,523.50       $26,424.48 

1900-01 37,536.57         28,247.20 

1901-02 45,663.05         33.328.48 

1902-03 49,054.55         36.006.47 

190:^04 50.218.75         33.426.15 

1904-05 62.561.37         34.774.02 

1905-06 76.539.00        38,917.48 

1906-07  (9  months)    .  .     57.868.18         30,793.84 

Total,  8  years .$414,964.97     $261,918.12 

The  electrical  companies  have  for  a  long  time  felt  the 
burden  of  this  inspection  and  anticipated  a  revision  of 
the  fees.  The  Government,  however,  took  no  action.  The 
(luestion  was  therefore  brought  up  by  Jlr.  A.  A.  Dion  at 
the  last  annual  convention  of  the  Canadian  Electrical 
Association,  when  a  committee,  consisting  of  Messrs.  R. 
S.  KeLsch,  A.  A.  Dion,  J.  J.  Wright,  J.  M.  Robertson  and 
A.  A.  Wright.  M.P.,  was  appointed  to  take  the  matter  in 
hand  and  arrange  for  an  interview  with  the  Government. 
The  president  of  the  Canadian  Electrical  Association, 
^^r.  R.  S.  Kelsch.  cJiiMtcd  the  co-operation  of  the  gas 
conipanics  in  the  inovi'Mienl.  with  the  result  that,  realiz- 
ing the  benefits  to  be  derived  from  organization,  the  Can- 
adian Gas  Association  was  formed.  A  .joint  deputation 
represenling  these  two  Associations  interviewed  the  Gnv- 
ei'iiment  on  February  12th.  The  elect  rieal  i'dih- 
panies  were  well  represented,  an  evidi'iicc  that  the  luii-dcn 
of  the  inspection  was  felt  keenly  by  bnth  lai'ge  and 
small  ('(iiiipanies.  The  drpntatidn  was  int  nidnced  by 
.Mr.  Dinn  and  was  received  must  i-iii-di;il|y  liy  the  Right 
iroiKiralile  Sir  Wilfriil  I>ani-i<M-  and  llmi.  .Mr.  Tcmpl,.- 
Tuan,  Minister  nf  Inland  Rrvi'iine.  .Mr.  < ),  llimiuni.  Chief 
of  the  ElectriiNil  I'.raneh  of  the  !)ep:ii't  Miciit.  was  also 
present. 


The  ol)ject  of  the  interview  was  stated  briefly  by  ^Ir. 
Kelsch,  who  was  followed  by  Mr.  Dion  and  others.  The 
following  memorial  was  submitted : 

Ottawa,  Feb.  12,  1908. 
To   the   Right   Honorable    Sir    Wilfrid    Laurier,   P.C., 
G.C.M.G.,  K.C.,  D.'C.L.,  Prime  ^Minister  of  Canada, 
Ottawa. 
Sir.— 

We,  the  representatives  of  the  Canadian  Electrical 
Association,  respectfully  submit  for  your  consideration 
the  question  of  charges  made  by  the  Government  for  the 
inspection  and  testing  of  electric  and  gas  meters. 

Oiificial  reports  for  the  oombined  services  for  the  past 
few  years  show  a  steady  increase  in  the  excess  of  the 
revenue  over  the  expenditure.  This,  in  the  fiscal  year 
1905-6  reached  the  enormous  amount  of  97  per  cent. 

For  the  seven  years  and  nine  months  ended  March  31, 
1907,  this  excess  amounted  to  $153,046.85,  notwithstand- 
ing the  fact  that  for  several  years  the  expenditure  in- 
cluded large  amounts  used  in  the  purchase  of  standard 
instruments  for  the  use  of  the  Department. 

We  take  it  that  the  purpose  of  this  inspection  of 
meters  is  to  insure  to  the  public  correct  measurement  of 
gas  and  electricity,  in  the  same  manner  in  which  the  in- 
spection of  weights  and  measures  ensures  to  the  public 
correct  weights  and  measurements. 

The  last  official  report  of  the  Inland  Revenue  Depart- 
ment discloses  the  fact  that  the  operation  of  the  Weights 
and  Measures  Branch  eutails  a  considerable  deficit,  and 
we  submit  that  if  the  Government  is  willing  to  accept 
this  condition  in  order  to  protect  the  interests  of  the 
public  in  this  matter,  it  is  not  consistent  to  charge  fees 
for  electric  and  gas  meters  that  will  produce  such  large 
excess  of  revenue  over  expenditure  as  is  shown  by  the 
said  report. 

We  believe  that  it  was  never  the  intention  of  the  Gov- 
ernment to  make  this  sei'vice  a  source  of  reveiuie.  The 
prsent  conditions  were  brought  about  by  the  hirge  in- 
crease in  the  use  of  elcctrioity  and  gas  meters,  which  was 
not  anticipated  at  the  time  the  fees  were  fixed.  As  a 
result  the  number  of  meters  presented  for  inspection  has 
largely  increased,  while  the  cost  of  the  service  has  not 
increased  in  anything  like  the  same  prop(n-t;.in. 

This  state  of  affairs  puts  a  heavy  linrdcn  upon  the 
electric  and  gas  companies  who  have  in  addition  to  pay 
large  fees  for  registration,  tests  for  quality  of  gas,  etc., 
and  wi'  respectfully  sniiniit  that  we  arc  entitled  to  a 
ver,\-  eimsiderable  rediicliiin  in  I  lie  inspection  fees. 

Tnasnuich  as  this  service  was  intended  to  be  only  self- 
snp])oi"ting.  we  think  that  if  the  fees  were  fixed  at  such 
liiiiires  as  would  r|nit(»  cover  the  cost  of  the  service,  .jus- 
tice wiinUI  lie  (lone  to  all  parties. 

.\  number  of  nfher  grievances  respecting  the  Inspec- 
tion Acts  and  their  operation  were  brought  up  from 
time  t(i  time  liy  members  of  the  Associations  that  we 
i-eprc>ent.  Tliese  were  considered,  and  although  we  dr) 
nut  wish  to  lini'den  yon  at  this  time  with  these  things, 
we  would  respectfully  suggest  tiiat,  as  the  Government 
availed  itself  freely  of  the  advice  of  electric  and  gas  com- 
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panics  when  the  Acts  were  framed,  and  as  the  condi- 
tions in  these  industries  change  rapidly,  it  would  be  de- 
sirable that  the  Government  designate  some  officer  versed 
in  these  matters  to  whom  grievances  and  suggestions 
could  be  presented  from  time  to  time,  and  as  might  ap- 
pear advisable,  and  through  whom  the  Government 
could  keep  in  touch  with  the  changes  going  on  in  these 
industries.  This  would,  we  are  sure,  be  conductive  to 
the  greater  welfare  of  all  parties  concerned. 

This  last  sugges^on  shall,  we  trust,  receive  careful 
consideration  from  the  Government,  but  it  shoiild  not 
interfere  with  or  delay  the  main  object  of  this  interview, 
namely,  the  request  for  a  substantial  reduction  in  the 
charges  made  by  the  Government  for  the  testing  of 
electric  and  gas  meters. 

Thanking  you  for  granting  us  this  interview, 
We  are,  sir 
Your  obedient  servants, 
For  the  ('anadian  Electrical  Association, 

R.  S.  Kelsch, 

President. 
For  the  Canadian  Gas  Association, 

H.   H.   Powell, 

President. 
The  ^Minister  of  Inland  Revenue  frankly  admitted  that 
the  Government  had  no  desire  to  make  a  profit  out  of 
the  service.  He  stated,  however,  that  it  was  his  aim  to 
improve  the  efficiency  of  the  service  in  every  po.ssible 
way,  and  this  could  only  be  done  by  the  expenditure  of 
money,  a  remark  which  met  with  the  hearty  approval  of 
the  deputation.  No  attempt  was  made  to  justify  the 
large  profit  which  was  shown  in  late  years,  inasmuch  as 
the  Act  itself  establishes  the  principle  that  the  fees  are 
to  be  regulated  to  cover  the  cost  only.  The  ^Minister 
authorized  the  announcement  that  the  registration  fee 
would  be  abolished  immediately,  and  that  the  question 
of  a  revision  of  the  inspection  fees  would  be  considered 
at  an  early  date.  There  is  reason  to  believe  that  the 
Government  will  make  a  substantial  reduction.  The 
kindred  service  of  weights  and  measures  earns  less  than 
80  per  cent,  of  its  actual  cost,  while  the  combined  service 
of  gas  and  electric  light  shows  a  profit  of  almost  100  per 
cent. 


Canadian   Electrical   Association  Convention. 

A  meeting  of  the  ]\Ianaging  Committee  of  the 
Canadian  Electrical  Association  was  held  at  Ottawa  on 
February  12th,  to  make  preliminary  arrangements  for 
the  annual  convention.  It  was  decided  to  hold  the  con- 
vention in  Toronto  on  Wednesday,  Thursday  and  Fri- 
day, June  10th,  11th  and  12th.  A  committee  was  ap- 
pointed to  make  the  necessary  local  arrangements  to 
secure  papers. 

The  convention  in  ilontreal  last  year,  was  in  many 
respects  the  most  successful  in  the  history  of  the  Associa- 
tion. It  is  hoped  that  the  forthcoming  convention  will 
show  further  progress,  and  every  member  is  requested 
to  co-operate  to  that  end.  Toronto  is  to-day  very  in- 
teresting from  an  electrical  standpoint,  owing  to  the  re- 
cent introduction  of  Niagara  power. 


"  Circular  Loom." 

"Circular  Loom,"  manufactured  by  the  American  Cir- 
cular Loom  Company,  and  for  sale  by  the  Canadian 
General  Electric  Company,  Limited,  Toronto,  is  a  flexible 
conduit  for  electric  wires.  The  manufacturers  claim 
that  it  is  thoroughly  flexible,  allows  for  the  many  bend- 
ings  and  twinings  necessary  in  installation,  while  at  the 
same  time  being  tough  and  strong  enough  to  escape 
collapse.    It  is  moisture-proof  and  does  not  carry  fire. 

"Circular  Loom"  is  composed  of  an  inner  layer  of 
fibre,  around  which  is  wound  rubber  tape,  to  ensure  water 
proofncss.  Outside  the  rubber  is  a  woven  covering  ef 
heavy  cotton,  treated  with  m  moisture  re|>ellaiit  com- 
pound. 


Preventing  Static  Interference. 

A  novel  means  of  preventing  the  static  interference 
of  single-phase  electrical  operation  with  railway  tele- 
graph lines  along  the  right  of  way  has  been  applied  on 
the  recently  electrified  division  of  the  Erie  R.  R.  be- 
tween Rochester  and  Mt.  jMorris,  N.  Y.  In  the  applica- 
tion of  a  system  to  prevent  the  telegraph  relays  from 
chattering,  it  was  found  desirable  to  "pacify"  the  in- 
strument by  auxiliary  devices  and  connections,  rather 
than  to  attempt  to  compensate  for  the  electro-static  and 
electromagnetic  induction  from  the  propulsion  lines, 
and  this  is  accomplished  by  using  150  ohm  back-con- 
tract relays  with  350  ohm  sunts  across  their  line  term- 
inals, each  relay  making  a  connection  on  its  back  con- 
tact at  each  opening,  though  an  auxiliary  circuit  con- 
taining a  7  volt  battery  and  500  ohm  resistance.  The 
350  ohm  shunt,  is  in  the  form  of  a  non-inductive  carbon 
stick  resistance  and  is  effective  in  offering  an  easier 
path  for  the  electro-static  than  the  relay  magnets;  but 
the  resistance  is  low  enough  to  render  the  relay's  action 
noticeably  sluggish  in  action.  This  sluggishness  is  com- 
pensated for  by  the  insertion  of  the  battery  in  the  auxil- 
iary circuit,  which,  when  the  relay  is  open,  throws  addi- 
tional battery  onto  the  line  and  assists  its  relay  in  res- 
ponding to  the  key  at  its  home  or  any  other  station.  The 
shunt  resistance  must,  however,  be  adjusted  at  different 
locations  on  the  line  as  the  effect  of  the  interference  is 
greater  near  the  battery  and  ground,  and  the  resistance 
must  be  less. 

Switchboard  Instruments. 

From  the  John  :\[cDougal  Caledonian  Iron  Works, 
iloutreal,  we  have  received  bulletin  No.  102,  illustrating 
several  well-known  installations  of  Worthington  multi- 
stage turbine  pumps.  The  bulletin  may  be  had  of  the 
publishers  on  request. 

:\rcssrs.  Sandei-son  &  Porter,  consulting  engineers,  52 
William  street.  New  York,  announce  that  'Mr.  Wynn 
?iferedith  iias  been  admitted  as  a  member  of  the  firm  and 
will  take  charge  of  tbeir  Western  olfiee.  Union  Trust 
Building,  San  Francisco. 


Power  Equipment  of  Windsor  Essex  and  Lake  Shore  Railroad* 


GOLDIE  &  McCuLLOCH  CrOSS  COMPOUND  CORLISS 

Engines  Used. 

The  power  plant  of  the  Windsor,  Essex  &  Lake  Shore 
Railroad,  described  in  our  issue  of  last  month,  is  illus- 
trated bj^  the  accompanying  photograph  and  diagram. 

Each  main  unit  comprises  a  Cross  Compound  Goldie- 
Corliss  Engine,  built  by  the  Goldie  &  MeCulloch  Com- 
pany, Limited,  Gait,  Out.,  direct  connected  to  a  500 
kilowatt  Westinghouse  generator.  The  engines  have  cyl- 
inders 20  and  40  inches  diametler  by  36  inch  stroke,  and 
run  at  a  speed  of  125  revolutions  per  minute.  The  rated 
capacity  of  each  engine  is  750  I.H.P.,  with  a  maximum 
overload  capacity  of  60  per  cent,  above  the  rated  load. 
The  valve  mechanism  is  the  Goldie  &  MeCulloch  type 


supplied  by  the  Pittsburg  Gauge,  Valve  &  Supply  Com- 
pany. The  tlywheels  weigh  14  tons  and  the  engine  is 
provided  with  a  belt-driven  governor.  The  engine  room 
is  of  sufficient  size  to  accommodate  a  third  unit. 

Each  of  the  two  engines  has  a  jet  condenser  equipment 
and  pumps  supplied  by  the  Canada  Foundry  Company. 
These  condensers  are  located  in  concrete  pits  below  the 
basement  floor  and  close  to  the  heavy  concrete  founda- 
tions of  the  engines.  The  condenser  pumps  draw  their 
water  from  Lake  Erie. 

Electric  Generators. 

Each  of  the  engines  just  described  has  mounted  on  its 
shaft  the  field  of  a  500-kilowatt  25-cycle  single-phase 
3-wire  flywlieel  type  generator,  built  by  the  Canadian 


Cross  Compound  Goldie  Corliss  Engine,  Direct  Connected  to  a  500  Kilowatt  Westinc.house  Generator. 


for  high  speeds  with  steam  actuated  dash  pots  and  dou- 
ble eccentric  motion.  This  latter  arrangement  allows  a 
long  range  of  cut-off  and  consequent  high  overload  capa- 
city. The  engine  frames  are  of  the  heavy  duty  type  and 
are  cast  in  one  piece  and  rest  on  the  foundation  for  the 
entire  length.  The  main  bearings  are  15  inches  in  diame- 
ter by  27  inches  long,  and  the  flywheel  is  14  feet  in 
diameter  and  weighs  32,000  pounds.  These  flywheels 
are  of  sufficient  capacity  to  enable  the  25  cycle  genera- 
tors to  be  run  in  parallel.  The  ease  with  which  the  gen- 
erators on  this  type  of  engine  are  paralleled  is  due  in  a 
great  measure  to  the  governor  employed.  This  governor 
is  of  the  Rites  Inertia  type  and  is  especially  designed 
for  this  service.  The  pulley  for  (lrivin<r  the  exciter  is 
also  mounted  on  the  engine  shaft. 

Each  engine  unit  is  lubricated  by  a  Richardson's  au- 
tomatic oiler  and  a  White  Star  cnntinuons  oiling  system, 


Westinghouse  Company,  Limited.  The  windings  of  these 
generators  arc  such  that  from  the  terminals  may  be  ob- 
tained current  at  13,200  volts  pressure  and  at  6,600  volts 
pressure.  The  two  windings  may  be  used  in  series  for 
obtaining  these  two  voltages  or  may  be  connected  in 
parallel  for  obtaining  the  full  capacity  of  the  machine 
at  '6,600  volts.  One  of  the  three  terminals  of  each  ma- 
chine is  grounded.  The  exciting  cun-ent  for  each  genera- 
tor is  furnished  by  a  30-kilowatt  125-volt  belted  genera- 
tor, the  field  current  of  which  is  varied  by  a  Tirrill  regu- 
lator to  obtain  a  smooth  voltage  regulation  for  the  large 
units. 

A  wiring  diagrani  is  presented  showing  the  princi|)al 
electrical  connections  nf  thi>  two  generators  and  auxil- 
iaries in  the  Kingsvilie  power-station,  together  with  the 
connections  of  the  13,200-volt  feeder  and  the  single  auto- 
transformer  substation  which  feeds  a  distant  part  of  the 
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6,600-volt  trolley  liue.  It  will  be  noted  that  the  two  3- 
wire  generators  feed  each  of  two  buses,  one  carrying 
current  at  13.200  volts  potential  and  the  other  at  6,600 
volts  potential.  The  bus  of  the  lower  potential  feeds 
direct  to  the  trolley  wire,  while  the  one  of  higher  poten- 
tial feeds  a  single-wire  transmission  line  serving  an  auto- 
transformer  substation  located  at  Maidstone,  18  miles 
from  the  power  station. 

The  switchboard  for  regulating  and  controlling  the 
output  of  the  Kingsville  generating  station  comprises 
five  panels:  one  exciter,  two  machines,  one  6.600-volt 
feeder  and  one  13.200-volt  feeder.    The  auxiliary  switch- 


Cancelling  Orders  for  Rolling  Stock. 

On  all  hands  it  is  announced  that  railways  have  can- 
celled their  orders  for  rolling  stock.  For  the  past  few 
years,  when  it  was  pointed  out  to  the  transportation 
companies  that  their  rolling  stock  was  inadequate  to  the 
demands  of  their  patrons,  the  reply  invariably  was  that 
the  manufacturers  of  rolling  stock  had  orders  for  a  year 
ahead,  and  that  the  railways  were  buying  all  the  rolling 
stock  that  it  was  possible  to  get  hold  of.  Now  what 
should  be  the  present  policy  of  the  railways  ?  Should  the 
rolling  stock  factories  be  working  on  short  time?  As 
soon  as  this  little  sag  in  business  is  over  the  demands  on 
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Power  Station  Wiring  Diagram,  Showing  Main  Connections  for  Two  3-Wire  Single-Phase  Generators,  Transmission 

Line  and  Auto-Transformer  Substation. 


board  ('(luipment  includes  a  synchroscope.  The  switch- 
board is  an  angle  iron  and  gray  marble  structure  stand- 
ing on  a  foundation  of  concrete,  comprising  three  rein- 
forced posts.  Enclosed  in  concrete  cells  back  of  the 
switchboard  are  two  machine  and  three  feeder  switches. 
These  are  distant-controlled  oil-break  type  E  twitches. 
The  high-tension  wiring  within  the  station  is  comprised 
of  lead  covered  cable  enclosed  in  fibre  conduit. 

Mes.srs.  Gordon  &  Ilelliwell.  Toronto,  were  the  archi- 
tects of  the  Kingsville  power  station.  The  Canada 
Foundry  Company  supplied  and  installed  the  mechani- 
cal installation,  and  the  Canadian  AVestinghoiise  Com- 
pany, Limited,  supplied  and  installed  the  electrical 
equipment. 


the  railways  will  revive  in  greater  magnitude  than  ever, 
and  everv   mad   will   be    short    of    rollina;  stock 


Public   Ownership    Undesirable. 

In  the  Senate  on  February  2r)tli  last.  Senator  ilcMul- 
Icu  moved  a  resolution  declaring  that  public  ownership 
and  operations  of  public  utilities  would  not  be  in  the 
interest  of  this  dominidii.  The  management  of  muni- 
cipally-owned public  utilities  in  England  was  expensive, 
and  the  inci-ease  of  municipal  delit  since  tlie  movement 
began  showed  tliis.  In  Glasgow  the  rate  increased  from 
twelve  cents  to  fifty  in  ISnO.  to  sixteen  and  a  half  cents 
at  present.  Canada  had  a  warning  against  public  owner- 
ship in  the  Intercolonial. 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS: 

1.  All  enquiries  will  be  answered  in   the   order   received,   unless  special   circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue   should   be   in   our  hands   by 

the  close  ot  the  month  preceding^  publication. 

3.  Questions  should  be  confined  to  subjects  of  greneral  interest.     Those  pertain- 

ing: to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
c  ao  t   be  considered  in  this  department. 

A,  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 
questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor 
mation  required. 

c.     In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 


Question  No.  1. — Will  you  give  the  following  informa- 
tion through  the  columns  of  The  Canadian  Electrical 
News,  viz.,  the  best  manner  to  tie  the  larger  sizes  (No.  0, 
No.  00,  No.  000,  No.  0000  B.  &  S.)  of  weatherproof  and 
rubber-covered  copper  wires  to  insulators  when  the  pres- 
sure is  from  250  to  500  volts,  giving  the  sizes  of  the  tie 
wire  and  the  length  of  the  tie  wire  that  has  been  found 
to  be  most  satisfactory  ? 

Also  the  best  way  to  tie  the  ware  when  the  wire  is  in 
the  top  groove  and  when  the  wire  is  on  the  side  groove. 
Very  little  information  is  given  in  the  standard  works 
and  technical  press  on  this  point.  I  have  built  hundreds 
of  miles  of  telegraph,  telephone  and  power  lines,  so  I 
am  not  without  a  little  experience  on  the  subject  and  I 
am  still  seeking  the  best  plan. 

Answer. — The  best  tie  for  any  of  the  larger  weather- 
proof or  rubber-covered  wires  is  a  piece  of  No.  8  or  No.  6 
weather-proof  wire,  the  latter  size  preferred.  For  tying 
in  either  the  side  or  top  groove  (the  latter  being  the  bet- 
ter position  if  the  insulator  is  built  with  a  grooved  top) 
take  a  turn  first  round  the  insulator,  then  two  or  three 
times  round  the  wire,  then  back  round  the  insulator 
again,  twisting  the  two  ends  of  the  tie  wire  together.  It 
takes  about  14  to  20  inches  of  tie  wire  per  fastening. 


Question  Xo.  2. — In  .shutting  down  a  motor,  should  you 
pull  the  rheostat  handle  over  as  soon  as  you  open  the 
main  switch,  or  should  you  wait  and  let  it  fly  off  by 
it.self  ?  Why  does  it  not  spring  open  as  soon  as  you  pull 
the  switch? 

Answer. — As  long  as  you  are  sure  that  your  rheostat 
is  in  proper  condition,  so  that  there  is  no  danger  of  the 
arm  sticking  in  any  intermediate  position,  the  proper 
way  is  simply  to  pull  the  main  switch  and  let  the  rheo- 
.stat  open  itself.  The  reason  that  it  hangs  on  for  a  little 
while,  and  does  not  fl.v  off  at  once,  is  that  the  motor,  as 
long  as  it  is  revolving,  is  acting  as  a  generator,  and  thus 
keeps  a  current  flowing  in  the  field  circuit.  It  is  not 
until  thr  motor  has  slowed  down  considerably  that  this 
current  grows  small  enougli  to  weaken  the  retaining 
magnet   and  thus  let    the  arm  go. 

Question  No.  3. — Nat  long  ago  I  received  a  circular 
from  one  of  the  Underwriters'  inspectors  (not  the  Toronto 
branch),  saying  that  slow-burning  weatherproof  wire 
could  no  longer  be  used  indoors,  as  it  was  suitable  only. 


for  outdoor  use.    Is  that  right,  and  can  such  a  ruling  be 
enforced : 

Answer.— As  far  as  we  can  see  the  ruling  is  quite  con- 
trary to  the  Code,  which  in  Rule  24b  specifically  enumer- 
ates slow-burning  weatherproof  wire  as  one  of  the  per- 
missible insulations  for  open  work  in  dry  places.  Fur- 
ther, Rule  42,  which  is  the  one  detailing  the  make-up  of 
this  wire,  states  plainly  that  it  is  not  suitable  for  outside 
work.  In  view  of  this  the  circular  of  which  you  speak 
appears  to  be  exactly  contrary  to  the  Code,  and  there- 
fore one  which  cannot  be  enforced  as  being  based  on  good 
and  current  practice.  On  the  other  hand,  the  Under- 
writers are,  of  course,  entitled  to  refuse  risks  which  do 
not  come  up  to  their  requirements,  irrespective  of  whe- 
ther these  latter  be  reasonable  or  arbitrary.  However, 
the  competition  for  business  will  undoubtedly  prevent 
the  rulings  of  any  one  company,  or  even  a  section  of  the 
association,  from  becoming  too  onerous. 

Question  No.  4. — Would  you  please  give  an  explana- 
tion of  the  term  "mean  spherical  reduction  factor,"  as 
applied  to  incandescent  lamps? 

Answer. — Incandescent  lamps  are  usually  rated  by 
measuring  the  light  which  they  give  oft'  at  right  angles 
to  the  main  axis  of  the  lamp.  This  comparison,  however 
is  only  fair  when  the  filaments  are  of  exactly  the  same 
shape;  consequently  you  have  to  get  some  other  basis 
when  you  are  comparing  lamps  of  different  styles,  such, 
for  instance,  as  the  regular  double  oval  and  a  coiled  fila- 
ment, like  that  used  in  the  Radiant  Shelby.  Obviously, 
the  best  and  fairest  basis  is  the  total  light  omitted  in 
all  directions,  or  the  average  of  this,  which  is  known  as 
the  mean  spherical  candle  power.  But  it  takes  a  lot  of 
very  careful  measuring  to  determine  this  accurately,  and 
so  a  set  of  fractions  has  been  worked  out  by  the  use  of 
which  the  mean  spherical  candle  power  of  any  style  of 
filament  can  be  found  at  once  from  the  average  horizon- 
tal candle  power,  it  being  of  course  a  simple  matter  to 
measure  this  latter  with  the  ordinary  photometric  equip- 
ment. This  fraction  is  what  is  known  as  the  spherical 
reduction  factor.  It  is  about  82-100  for  the  ordinary 
double  oval  filament,  from  whii-ii  it  will  be  seen  that  the 
average  spherical  candle  jjower  of  what  is  ordinarily 
known  as  a  16  candle  power  lamp  is  atiout  1:^  candle 
power. 


To  Investigate  Swiss  System. 

.Mr.  Roderick  J.  Parke,  electrical  engineer  of  Toronto, 
has  left  for  Europe  to  visit  the  more  important  electric 
lighting  and  power  systems  in  England,  France,  Italy 
and  other  countries.  The  special  ob.ject  of  his  visit  is 
to  examine  the  new  direct  current  system  of  long  distance 
transmission  installed  between  Moutier,  a  small  village 
on  the  Swiss  border,  at  which  place  there  is  an  important 
hydro-eleetric  development,  and  the  City  of  Lyons,  a 
distance  of  110  miles.  Power  is  transmitted  between 
these  points  by  direct  current,  and  it  is  Mr.  Parke's  in- 
tention to  study  this  .system  from  the  standpoint  of  its 
applicability  to  Canadian  transmission. 
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Reorganization  of  Science  Faculty  at  McGill. 

It  is  probable  that  the  near  future  will  see  a  great 
change  in  the  Faculty  of  Applied  Science  at  MeGill 
University.  At  the  present  time  a  special  committee  is 
engaged  in  investigating  existing  conditions,  providing 
for  the  re-arrangement  of  the  curriculum  of  studies  for 
the  several  branches  of  the  department,  and  studying  the 
curricula  of  leading  technical  schools  on  the  continent. 

Dean  Bovey,  who  has  been  for  thirty  years  head  of  the 
Faculty  of  Applied  Science,  has  resigned  and  leaves  for 
England  shortly  to  accept  one  of  the  most  eminent  posi- 
tions in  the  gift  of  his  profession,  the  rectorship  of  the 
Imperial  College  of  Science  and  Technology  in  London. 
Upon  Dean  Bovey 's  successor  will  devolve  much  of  the 
responsibility  of  reorganizing  the  faculty. 

While  it  is  an  acknowledged  fact  that  the  place  taken 
by  McGill  science  graduates  ranks  second  to  none  on  the 
continent,  yet  there  has  been  for  some  time  an  uneasi- 
ness among  the  students,  particularly  those  of  the  third 
and  fourth  years,  who  claimed  that  the  arrangement  of 
their  courses  entailed  too  little  unity,  and  that  the  sys- 
tem of  practical  work  especially  was  not  of  the  best.  This 
feeling  had  found  expression  at  various  times,  and  never 
more  forcibly  than  at  the  close  of  the  last  session,  when 
Mr.  Lawrence  Killam,  in  reading  the  valedictory  address 
of  the  graduating  cl-ass  in  science,  complained  bitterly 
of  the  valuable  time  wasted  in  the  course. 

The  authorities  of  the  University  immediately  deter- 
mined on  an  investigation  of  the  difficulties  which  the 
lack  of  intimate  relationship  between  professors  and 
students,  now  happily  in  a  fair  way  to  be  obviated  by 
the  formation  of  the  new  Students'  Council,  had  hither- 
to prevented  them  from  ascertaining  with  any  exactness. 
A  committee  of  five  members  of  the  Faculty  was  there- 
fore appointed  to  look  more  carefully  into  the  needs  of 
each  division  of  the  students  in  the  Faculty  to  find 
wherein  lay  the  difficulty  and  where  the  remedy.  This 
committee  was  composed  as  follows:  Dr.  H.  T.  Bovey. 
Dean  of  the  Faoilty ;  Prof.  C.  IT.  MeLeod.  Professor  of 
Civil  Engineering;  Prof.  J.  Bonsall  Porter,  Professor  of 
Mining  Engineering;  Prof.  R.  J.  Durley,  Professor  of 
^Mechanical  Engineering;  Prof.  R.  B.  Owens,  Professor 
of  Electrical  Engineering. 

It  is  thought  that  the  work  of  the  connnittee  may  be  a 
re-arrangement  of  the  officers  of  instruction  also.  There 
is  already  an  important  post  in  the  faculty  vacant,  the 
professorship  of  chemistry  and  the  directorship  of  the 
Macdonald  Chemistry  and  Mining  Building,  fnrmerly 
held  by  the  late  Dr.  B.  .T.  Harrington.  There  will  als.. 
now  be  the  deansliij). 

Conjecture  is  already  liusy  with  the  name  of  Dr.  Bo- 
vey's  successor.  Whether  or  no  the  final  choice  will  fall 
upon  him,  the  name  of  Professor  C.  II.  ^(^Leod  will  at 
least  receive  verv  careful  consideration. 


MacKenzie    Controls   Electrical   Development 
Company. 

Without  a  dissenting  voice,  and  with  .$-4,S00.000  of  the 
$6,000,000  common_stock  voting  in  favor  and  not  a  single 
proxy  against,  the  control  of  the  Electrical  Develop- 
ment Company  passed  into  the  hands  of  Mr.  Wm.  Mac- 
Kenzie and  his  associates  in  the  Toronto  Railway  Com- 
pany on  February  26th  last. 

A  special  meeting  of  the  shareholders  was  held,  pre- 
sided over  by  Sir  Henry  Pellatt.  Sir  Henry,  in  address- 
ing the  meeting,  said  the  company  had  been  hara.ssed  by 
the  government,  the  hydro-electric  power  commission  and 
the  municipalities;  that  it  had  been  found  impossible  to 
sell  two  million  dollars'  worth  of  bonds.  In  this  state  of 
affairs  the  shareholders  were  fortunate  in  having  such 
an  offer  submitted  from  Mr.  MacKenzie.  The  arrange- 
ments were  such  that  the  dividends  Awe  on  the  bonds  on 
the  first  of  the  present  month  were  provided  for,  while 
the  earnings  of  the  company  were  sufficient  to  meet  all 
charges,  including  interest  and  working  expenses. 

It  is  thought  in  some  quarters  that  there  is  a  probabil- 
ity of  the  Hydro-Electric  Power  Commission  and  the 
Electrical  Development  Company  coming  to  an  under- 
standing, and  the  commission  taking  over  from  the  com- 
pany the  contract  for  the  supply  of  power  and  disposing 
of  the  power  to  the  City  of  Toronto  at  the  same  rates. 
If  this  were  done  the  Power  Commission  would  not  need 
to  erect  a  power  line  from  Hamilton  to  that  city  to 
supply  power,  at  least  not  for  some  time,  when  the 
business  would  be  largely  increased.  The  possibility  of 
the  conmiission  making  a  deal  with  the  Electrical  De- 
velopment Company  was  inferred  from  the  request  of 
the  Commission  to  the  city  Board  of  Control  that  the 
board  should  not  meeet  the  Toronto  Electric  Light  Com- 
pany again  until  the  Commission  and  Board  had  hatl 
another  conference. 


There  are  over  14,000  subscribers  using  the  telephone 
system  in  ^fanitoba,  which  the  Ciov(>rnment  of  tliat  pro- 
vince have  purclnised  from  the  Bell  T(>lephone  Comiiany. 


Toronto  Electric  Light  Company. 

At  the  twenty-fourth  annual  meeting  of  the  sharehold- 
ers of  the  Toronto  Electric  Light  Company.  Limited, 
held  at  the  head  office  of  the  company,  in  this  city  on 
February  11,  the  report  of  the  directors  for  the  year 
ended  December  31  showed  an  income  of  $1,039,716.42. 
The  expenses,  including  interest  on  debentures,  amounted 
to  $651,925.57,  leaving  a  balance  to  profit  of  $387,790.85. 
Out  of  this  there  have  been  paid  four  qiiai-lerly  dividends 
at  the  rate  of  eight  per  cent,  per  annum,  amminting  to 
$245,503.39,  leaving  a  balance  of  $142,287.4(1  lo  he  car- 
ried forward  to  profit  and  loss,  bringing  th.it  eredit  up 
to  $160,344.89.  During  the  year  a  large  proportion  of 
the  change  has  been  made  from  the  steam  jilant  to  power 
apparatus.  As  both  systems  have  been  iiioi-e  or  less  used 
in  operating,  the  percentage  of  expenses  to  gross  i-eceijits 
has  been  somewhat  larger  than  would  otherwise  have 
been  the  case. 


The  Municipal  Ownership  of   Public  Utilities  vs.  Private  Enterprise. 


Ill  our  sketrh  last  iiKuith  of  the  procecdiugs  til'  the 
Cauadian  Society  of  Engineers,  who  held  their  annual 
meeting  at  Montreal  from  January  28th  to  30th  last. 
some  brief  excerpts  were  made  from  the  address  of  the 
retiring  president,  Mr.  W.  JMcLea  Walbauk,  B.  A.  Se. 
Since  that  time  the  comjjlete  addi*ess  has  been  forwarded 
us,  and  a.s  many  of  our  readers  are  interested  in  the 
subject  of  "Municipal  Ownership  of  Public  Utilities  v.s. 
Private  Enterprise,"  upon  which  subject  Mr.  Walbank 
is  more  than  usually  competent  to  speak,  we  have  re- 
printed his  remarks  in  full : — 

The  Institute  of  English  Bankers  a  short  time  ago  at- 
tributed the  widespread  depression  that  existed  in  Eng- 
land at  that  time,  to  the  engagement  in  municipal  trad- 
ing. They  pointed  out  "That  it  had  been  productive  of 
many  evils,  such  as  the  elimination  of  personal  initiative 
and  enterprise,  evasion  of  the  natural  laws  of  commerce, 
the  creation  of  a  favored  cla.ss  of  labor.  It  has  brought 
corruption  in  politics,  and  partially  eliminated  in  many 
directions  any  further  attempts  to  engage  in  private 
industry." 

The  country  has  been  after  the  corporations  recently 
to  such  an  extent  that  we  have  been  unnerved,  tired  of 
leading  such  a  life,  and  seek  rest.  The  losses  in  credit 
and  value  of  money  during  the  past  year  have  been  un- 
told. Even  those  that  have  safety  deposit  boxes  full 
of  securities,  through  lack  of  credit  are  unable  to  obtain 
money  to  carry  on  their  works,  so  necessary  at  this  time 
of  the  year,  to  give  employment  to  those  who  will  other- 
wise feel  the  pinch  of  hunger. 

The  recent  panic  was  not  a  rich  man's  panic,  not 
even  an  industrial  panic;  it  was  a  financial  panic,  which 
every  man,  woman  and  child  is  bound  to  feel  the  efFect.s 
of.  We  have  been  attempting  too  big  a  business  with  too 
small  a  capital.  As  long  as  there  was  confidence  and  its 
resulting  credit,  a  small  amount  of  money  accomplished 
wonders,  but  destroy  that  confidence,  replace  it  with 
distrust,  and  a  large  amount  of  money  accomplishes  but 
little.  There  is  not  .sufificient  money  in  this  country  to 
carry  on  business,  if  actual  cash  must  pass  from  hand  to 
hand.  A  short  time  since  our  industrial  conditions  were 
all  that  could  be  dasired;  but  a  spirit  of  unrest  and  dis- 
content had  appeared.  The  working  classes  are  array- 
ed against  capital.  The  professional  agitator  is  seeking 
new  recruits,  and  political  interest  knows  no  law  but  to 
succeed.  Votes  are  gained,  business  may  suffi'r.  may 
even  go  to  the  d(jgs.  but  wlm  caiTs.'  ( '(ii-|ini-atiiins  can 
be  taxed;  that  is  whal  lhi'.\'  arr  tlicrr  IVc.  I  do  not  wish 
to  be  understood  as  saying  that  corporations  are  ncil  in  a 
measure  responsible  for  this  state  of  aif'airs.  Wiicn  we 
read  of  great  railroads  giving  .secret  rebates,  enriching 
the  reci[)ients  and  suppressing  competition  in  the  in- 
terests of  individuals,  of  the  enormous  amounts  of  cash 
and  bonds  in  the  hands  i>f  insurance  companies,  of  how 
large  (companies  are  promoted  and  their  capital  inflated 
by  their  organizers  giving  large  bonuses  of  common  stock 
to  those  wlio  sub.seribe  for  its  bond.s — is  it  any  wonder 
that  labor  rebels  and  becomes  arrayed  against  capital  ? 


Is  their  condemnation  of  wealth,  trusts,  and  corjjora- 
tions  justifiable?  Have  they  forgotten  that  it  is  from 
these  sources  that  the  people  at  large  have  derived  lios- 
pitals,  colleges,  museums,  special  chairs  of  learning,  and 
other  beneficient  uses  too  numerous  to  mention?  I  think 
that  a  close  examination  of  most  gas,  electric  and  public 
utility  companies  will  reveal  the  fact  that  the  public 
and  taxpayers  in  general  derive  more  benefit  than  do  the 
ordinary  shareholders,  whose  money  has  made  these 
po.ssible.  To  those  engaged  in  the  management  of  elec- 
tric and  gas  plants,  it  seems  impossible  that  the  clamor 
for  the  municipal  ownership  of  these  utilities,  based  on 
the  theory  that  municipalities  can  produce  these  com- 
modities as  cheap,  or  nearly  as  cheap,  as  the  corpora- 
tions, can  be  founded  on  fact. 

You  must  realize  that  self-interest  and  the  interest  in 
getting  returns  on  investments,  point  towards  the  econ- 
omical management  of  large  enterprises,  and  while  we 
may  not  be  beyond  reproach  or  criticism,  many  of  the 
so-called  evils  are  the  result  of  unwise  legislation.  Ill- 
advised  efforts  are  made  by  governing  bodies  through 
legislative  assemblies,  to  secure  advantages  over  corpora- 
tions that  can  only  result  in  causing  the  investor  to  feel 
that  his  interests  are  being  attacked,  and  causes  him  to 
resist  such  legislation,  the  result  being  a  feverish  agita- 
tion between  the  would-be  perfeeter  of  civic  government 
and  the  owners  of  corporate  properties,  witliont  either 
party  reaching  a  satisfactory  conclusion. 

If  so-called  reformers  would  only  take  the  trouble  to 
investigate  carefully  both  sides  of  the  problem,  many  of 
the  supposed  evils  would  disappear,  and  all  they  would 
have  left  to  work  upon  would  be  the  substitution  of  civic 
or  political  management  in  lieu  of  industrial  manage- 
ment. The  civic  politician  sees  an  ea.sy  road  to  otfice 
through  catering  to  and  fanning  the  flame  of  public  dis- 
content, to  which  "yellow  journalism"  has  given  birth. 
He  .sees  votes  and  therefore  shouts  for  municipal  owner- 
ship indiscriminately.  He  never  loses  an  opportunity  in 
season  and  out  of  season  of  pointing  out  how  wretchedly 
our  companies  are  managed,  and  how  extortionate  are  the 
tolls  that  are  extracted  from  the  public,  eomjiarrd  with 
the  rates  that  might  be  expected  if  Mr.  Alderman  had  llu- 
inanagment.  He  .sees  great  possibilities  of  extending  his 
patron,age  by  an  intireased  list  of  employes,  and  the  ex- 
pending of  vast  sums  of  money,  while  the  avcniiic  citizen 
things  he  sees  a  favorable  opporlniiity  lo  olitain  a  ni'ccs- 
sary  coinniodity  al  a  greatly  reduced  eo.st.  Were  a  n^fer- 
enduni  taken.  I  have  nn  hesitation  in  saying  that  the 
majority  of  eilizcns.  unless  they  were  property  owin'rs 
whose  lands  would  have  to  pay  the  cost  in  taxes,  would 
vote  for  free  gas,  free  electric  light,  free  telephones, 
free  street  railway  service,  free  groceries,  free  news- 
papers— in  short,  all  the  necessaries  of  life  free  of  cost. 

In  i)ointing  out  the  fallacy  of  municipal  ownership, 
Mr.  M.  J.  Francisco,  an  engineer,  who  has  devoted  a  great 
deal  of  thought  and  study  to  the  question,  in  his  work 
on  the  subject  says: — 

"The   whole   foundation   of   muniei|)al    ownership    is 
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based  upon  the  assumption  that  inexperienced  hired  em- 
ployes of  a  eity  who  have  not  a  dollar  at  risk,  and  in 
man.y  cases  have  been  given  the  position  as  a  rewai-d  for 
helping  some  political  aspirant  to  office,  can  and  will 
run  the  plant  and  manage  the  business  more  success- 
fully than  the  members  of  a  private  corporation,  not- 
withstanding the  latter  may  have  nearly  all  their  prop- 
erty invested  in  the  enterprise,  and  a  failure  means 
ruin  to  them.  It  is  not  reasonable  to  suppose  that  men 
under  such  conditions  will  give  closer  attention  to  busi- 
ness and  investigate  every  branch  and  detail  of  its  work  ? 
It  is  a  well-established  axiom  that  the  more  a  man  has 
at  risk  the  closer  attention  he  gives  to  details. 

"It  is  well  known  that  municipal  ownership  is  pure- 
ly and  simply  a  political  move  to  secure  votes  for  some 
aspirant  for  office,  and  that  it  is  used  for  this  purpose 
regardless  of  any  other  question.  Parties  have  public- 
ly announced  that  they  are  using  it  as  a  plank  upon 
which  to  stand  while  they  gather  in  the  votes. 

"It  has  become  a  well-established  principle  with  both 
parties  that  civic  government  is  the  lawful  spoils  of  the 
victorious  party.  Is  it  for  the  purpose  of  getting  the 
votes  of  the  laboring  class  that  lower  rates  of  taxation, 
with  shorter  hours  and  higher  wages,  are  promised,  but 
these  are  forgotten  as  soon  as  the  election  is  passed,  as 
was  shown  in  Detroit  and  other  places. 

"When  the  advocates  of  municipal  ownership  find 
themselves  unable  to  disprove  the  facts  disclosed  under 
municipal  management  in  this  country,  they  immediate- 
ly fall  back  upon  Glasgow  and  the  wonders  achieved 
there  by  municipal  ownership.  The  conditions  are  not 
the  same  in  Glasgow  as  are  found  in  the  United  States. 
The  government  is  entirely  different,  and  the  political 
situation  that  exists  in  this  country  is  not  found  there. 
Wages  there  are  less  than  half  those  paid  in  this  country. 
Conductors  on  street  ears  are  paid  93  cents  p^r  day  for 
the  first  year,  and  $1.04  the  third  year,  while  conductors 
on  street  cars  in  New  York  are  paid  $2.00  the  first  year 
and  $2.25  after  that.  The  average  wages  for  the  rail- 
road men  in  Glasgow  are  78  cents  per  day,  while  in  New 
York  they  are  $1.88.  Here  we  have  a  ditfei-ence  of  more 
than  100  per  cent,  in  wages  alone. 

"Anyone  who  has  travelled  over  the  street  railroads 
in  Glasgow  knows  perfectly  well  that  the  whole  equip- 
ment and  accommodations  are  antiquated  and  behind 
the  day,  while  the  service  furnished  there  would  not  be 
tolerated  in  any  eity  in  the  United  States.  We  are  also 
told  that  the  profits  or  revenue  from  the  street  railway 
in  Glasgow,  is  so  large  that  it  pays  all  the  expenses  of 
the  government,  while  in  fact  the  roads  are  not  operated 
for  the  purpose  of  producing  a  revenue  to  meet  current 
expenses  of  the  municipality.  Instead  of  there  being 
no  taxes  in  Glasgow,  they  are  more  burdensome  than  in 
this  country.  Rents  are  taxed  12  1-2  cents  on  every 
dollar  that  man  pays,  and  the  owner  of  the  property  has 
to  pay  the  same  amount  of  tax.  Besides  this,  license 
taxes  are  levied.  You  pay  a  tax  for  every  servant  you 
employ  in  the  house,  also  on  every  horse  or  carriage;  in 


fact,  you  cannot  turn  round  without  running  against  the 
tax  collector." 

What  would  become  of  electric  light,  telephone,  street 
railway  and  gas  plants,  if  these  undertakings  were  in  the 
hands  of  municipal  authorities?  Would  improvements 
in  these  enterprises  be  encouraged  or  w-ould  they  remain 
at  a  standstill?  The  whole  question  seems  to  me  too 
simple  for  elaborate  discussion.  A  Municipality  should 
not  be  allowed  to  tax  its  citizens  for  its  own  bnefit,  but 
for  the  benefit  of  the  whole  and  not  of  the  few.  Admin- 
istration of  justice,  the  protection  of  life  and  property, 
the  police  and  fire  departments,  and  civic  affairs  gen- 
erally, such  as  the  maintenance  of  roads  and  sanitary 
conditions,  are  things  in  which  all  the  citizens  are  in- 
terested, and  for  which  all  should  be  called  upon  to  bear 
their  proportionate  share  of  cost.  We  migbt  go  as  far 
as  to  include  water,  as  this  commodity  is  needed  by 
every  person,  rich  as  well  as  poor,  for  fire  protection  and 
sanitary  purposes.  It  comes  therefore  fitly  under  muni- 
cipal control,  and  at  this  stage  I  might  say  that  if  a 
private  company  were  furnishing  the  water  that  is  be- 
ing furnished  to-day  to  the  City  of  Montreal,  the  citizens 
would  rise  up  in  arms.  Would  they  accept  unfiltered 
St.  Lawrence  or  Ottawa  River  water  for  domestic  use, 
receiving  as  it  does  the  drainage  of  the  towns  between 
Toronto  or  Ottawa  and  Montreal,  and  at  a  price  fully 
twice  as  high  as  it  would  be,  were  it  under  private  con- 
trol ?    My  answer  is.  No. 

The  water  worljs  plant  is  undoubtedly  operating  at  a 
considerable  profit,  and  the  city  as  a  whole  it  is  hoped  is 
benefiting  financially.  On  the  contrary,  were  we  to  take 
the  ease  of  gas  or  electric  light,  if  it  is  operated  at  a 
profit,  then  the  users  of  the  light  are  paying  that  profit. 
If  it  is  run  at  a  loss,  then  the  municipality  is  carrying 
on  a  business  which  is  not  profitable,  to  the  detriment  of 
the  taxpayers  who  are  not  using  light. 

That  there  are  many  honest  supporters  of  municipal 
ownership  who  have  been  deceived  by  the  highly-colored, 
but  false  reports  from  cities  that  are  experimenting  with 
this  question,  is  undeniable.  It  is  only  natural  to  sup- 
pose that  municipalities  after  having  made  large  invest- 
ments in  municipal  enterprises  should  endeavor  to  just- 
ify what  they  have  done.  They  certainly  will  be  re- 
luctant in  throwing  the  limelight  on  their  errors  in  acts 
and  eonchisions.  On  tlie  oontrary,  the  tendency  will  be 
to  suppress  the  bad  and  give  prominence  to  the  good, 
w^hich  is  only  to  be  expected,  and  this  important  question 
really  gets  serious  consideration  from  ow"ners  of  prop- 
erty onl.y  when  the  situation  becomes  acute  or  puts  llie 
taxpayers  on  the  defensive. 

The  following  analogy  is  taken  from  "Municipal 
Ownership" : — 

"Aesop's  fable  of  the  fox  and  his  lost  tail,  here  finds 
excellent  application.  The  wily  old  fellow  wished  com- 
pany in  his  misery,  and,  we  recall,  urged  all  the  other 
foxes  to  cut  off  their  tails.  He  gave  as  many  favorable 
reasons  as  a  proud  possessor  of  a  municipal  plant  can 
offer  a  sister  municipality  in  urging  her  to  do  likewise. 
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But  the  assembled  foxes  remembered  that  the  loss  of  a 
tail  is  easily  accomplished ;  that  the  troublesome  thing  is 
to  get  it  back  again.  Municipal,  like  private,  funds  may 
be  spent  at  any  time — they  take  flight  easily — with  less 
ease  one  again  gets  possession  of  them." 

Governments,  federal,  provincial,  or  civic,  are  institut- 
ed for  the  purpose  of  protection,  not  production.  It 
would  be  just  as  reasonable  for  either  of  these  bodies 
to  enter  any  pursuit,  such  as  bakers,  grocers,  saloon  keep- 
ens,  or  the  insurance  business,  as  it  is  for  them  to  enter 
the  field  of  public  utilities,  and 

"Just  so  sure  as  a  nation  becomes  a  commercial  pro- 
ducer, competing  against  its  own  citizens,  just  so  sure 
will  the  seeds  of  its  own  disintegration  be  shown.  There 
is  no  finality  to  municipal  enterprise." 

The  character  of  a  public  service  is  to  be  judged  as 
much  by  the  extent  of  the  service  as  by  its  cost.  In  other 
words,  it  is  better  to  serve  double  the  area  and  number 
of  inhabitants  at  a  given  cost,  than  it  is  to  serve  one-half 
that  number  at  half  cost. 

Recent  public  reports  of  Glasgow,  Edinburg,  Man- 
chester, Leeds  and  Birmingham,  show  that  they  are 
operating  a  smaller  number  of  lamps  than  Chicago 
alone,  and  very  few  more  than  Boston,  while  the  com- 
bined population  is  a  million  more  than  Chicago,  and 
fully  five  times  that  of  Boston.  If  you  take  Glasgow, 
Hull,  Brighton,  Portsmouth  and  Swansea,  you  will  find 
that  on  December  31st,  1905,  the  number  of  municipal 
telephones  was  less  than  20,000,  while  the  number  of 
private  telephones  was  over  40,000.  In  1905  the  increase 
in  municipally-operated  telephones  was  12,05  per  cent., 
and  the  private  telephones  92  per  cent. 
Exclusive  Franchises. 
Exclusive  franchises  are  not  popular,  but  the  best 
service  at  the  lowest  cost  can  only  be  secured  in  gas, 
electricity,  telephones,  or  street  railways,  by  one  com- 
pany having  exclusive  control  within  given  limits.  But 
in  such  cases,  in  order  to  protect  the  public,  exclusive 
franchises  should  only  be  given  under  some  sort  of  public 
control. 

Mr.  Allen  R.  Footc,  commissioner  of  the  Ohio  Board 
of  Commerce,  is  quoted  as  follows : — 

"You  want  the  best  obtainable  service  at  the  lowest 
profitable  price.  It  goes  without  saying  that  you  cannot 
get  that  condition  by  dividing  your  demand  between 
two  or  more  corporations.  The  economies  of  produc- 
tion and  distribution  are  not  increased  by  division,  but 
by  concentration.  Therefore,  the  problem  properly 
analyzed  does  not  admit  of  competition  as  a  factor. 

"In  the  past  record  of  this  country,  the  whole  effort 
has  been  to  regulate  public  service  utilities  by  competi- 
tion, and  all  the  complaints  that  are  now  being  pressed, 
of  discrimination  in  rates,  and  rebates,  secrecy  of  ac- 
counting and  over-capitalization,  are  the  direct  and  legit- 
imate results  of  attempting  to  regulate  a  business  that 
is  a  natural  monopoly  by  the  principles  of  competition. 
Assuming  the  point  of  view  that  a  business  is  a  natural 
monopoly,  then,  it  must  be  controlled  and  regulated  by 


principles  to  control  monopolies.  That  means  public 
regulation." 

During  the  past  year  the  City  of  Syracuse  appointed 
a  special  commission  to  inquire  into  the  lighting  ques- 
tion, and  their  report  was  handed  in  on  the  3rd  of  Sep- 
tember last.  The  findings  of  the  committee  are  adverse 
to  a  municipal  plant  either  for  gas  or  electricity,  and  the 
following  is  quoted  from  their  report,  which"  is  now  a 
public  document: — 

"The  granting  of  a  franchise  which  results  in  com- 
petition in  electric  lighting  and  power  service  is  fraught 
with  many  grave  contingencies.  The  inconvenience  and 
annoyance  to  the  public  in  having  duplicate  systems  of 
poles  and  wires  in  the  streets  is  sufficiently  obvious,  and 
it  is  not  necessary  to  enlarge  upon  that  feature  of  such 
a  situation.  Only  most  urgent  necessity  for  relief  from 
unsatisfactory  services  and  excessive  rates,  and  the  fail- 
ure of  other  practicable  remedies,  would  warrant  such  a 
step. 

"Duplication  of  electrical  distributing  systems  in- 
creases the  number  of  poles  and  wires  in  and  over  our 
streets,  with  consequent  greater  difSeulty  in  contending 
with  fires.  The  responsibility  from  .accidents  from 
crossed  wires  and  defective  construction  is  not  so  readily 
and  certainly  fixed  when  numerous  independent  systems 
of  wires  are  in  the  streets. 

"The  division  of  the  business  between  competing  com- 
panies makes  it  less  practicable  to  compel  the  use  of 
underground  conduits  extensively,  because  competition 
renders  the  business  less  profitable  to  both  companies,  or 
if  separate  couduits  are  constructed,  the  disturbances 
of  the  surface  of  the  street  become  a  more  seriou.s  an- 
noyance to  the  public. 

"As  against  the  possibility  that  the  public  might  re- 
ceive, at  least  for  a  time,  better  rates  and  service,  is 
the  other  possibility  (not  to  say  probability)  of  an  agree- 
ment being  arranged  between  the  nominally  competing 
companies,  which  would  nullify  the  effect  aimed  at 
through  competition.  If  we  may  draw  deductions  from 
practically  all  previous  experience  with  such  utility  cor- 
porations, we  may  conclude  that  the  outcome — should 
the  Niagara  Distributing  Company  actually  have  entered 
the  local  field — would  probably  have  been  either  an  agree- 
ment with  the  Syracuse  Lighting  Company  to  divide  the 
business  along  territorial  or  other  lines,  or  else  a  con- 
solidation of  the  two  corporations  on  some  basis  to  their 
advantage,  rather  than  to  the  advantage  of  the  public. 

"The  division  of  the  business  would  probably  not  en- 
hance the  grade  of  service  to  individual  users,  nor  re- 
duce the  rates  for  power  or  light.  On  the  other  hand,  it 
would  naturally  have  the  opposite  effect. 

"Merging  of  two  companies  would  result  in  a  larger 
capitalization  on  which  the  consolidated  company  would 
endeavor  to  pay  interest  or  dividends.  It  would  also 
naturally  desire  to  recoup  itself  for  reduced  returns  dar- 
ing the  period  of  competition.  We  may  conclude,  there- 
fore, that  competition  in  itself  is  not  to  be  desired  in 
the  electric  lighting  and  power  field." 
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Compensation  for  Fr.usichises. 

You  may  have  noticed  in  connection  with  public  util- 
ity franchises  that  certain  civic  rulers,  and  I  may  say  the 
Press,  have  publicly  demanded  from  the  companies  cer- 
tain percentages  on  their  gross  earnings,  to  be  applied 
to  the  making  of  good  roads,  etc.  Now,  if  the  price  for 
service  is  based  on  cost,  it  matters  little  to  the  companies 
whether  they  pay  the  percentage  demanded  direct  to  the 
municipality  or  not.  If  the  public  demand  it  why  cannot 
the  companies  pay  it,  as  it  would  simply  be  an  added  ex- 
pense to  cost  ?  If  they  do  not  demand  it,  then  the  cost. 
and  consequently  the  selling  price,  would  be  so  much  less. 
It  then  becomes  a  question  whether  the  company  is  to  be 
a  public  taxgather  for  the  municipality,  or  whether  the 
munieii>ality  should  collect  direct  from  the  citizens, 
which  to  my  mind  is  the  only  fair  way,  otherwise  you 
compel  a  small  minority  of  the  citizens  using  the  com- 
modity in  question  to  unfairly  contribute  to  the  city's 
revenue,  while  the  benefits  would  be  reaped  by  all. 
Remedies. 

Having  reviewed  the  origin  of  the  agitation  for  muni- 
cipal ownership  of  public  utilities,  I  will  endeavor  to 
point  out  my  idea  as  to  the  proper  remedies,  and  I  would 
say  right  here  that  the  remedy  does  not  lie  with  the 
companies  alone.  It  lies  with  the  company,  the  consum- 
er, and  the  public.  There  must  be  some  give-and-take 
from  the  company,  the  authorities,  and  the  public,  or 
nothing  effective  will  result.  Public  companies  for  their 
own  .salvation  must  endeavor  to  give  the  best  service  at 
the  lowest  cost.  In  my  opinion  the  best  results  will  be 
obtained  by  a  system  of  public  control.  A  "Public  Ser- 
vice Commi.ssion,"  framed  on  the  lines  of  the  existing 
Railway  Commission  at  Ottawa,  would  go  a  long  way 
to  protect  the  interests  of  both  the  company  and  the 
user.  Reasonable  inflation  of  capital  is  nece.ssary  to  off- 
set the  possible  loss  or  questionable  profit.  Fair  treat- 
ment for  capital  invested  in  corporate  enterprises  is 
imperative.  Capital  is  answerable  to  public  opinion, 
which  is  oft-times  unreasonable  and  must  be  led,  not  dis- 
regarded. Rather  educate  the  people  in  the  fact  that 
public  corporations  should  have  the  same  protection  in 
the  enjoyment  of  the  rights  to  their  property  as  is  en- 
.joyed  by  other  investors. 

Mas.saehusetts,  U.  S.,  has  had  a  form  of  public  eonlrol 
of  private  companies  for  the  past  13  years  that  appears 
to  have  given  fairly  good  satisfaction.  No  doubt  it  also 
has  its  imperfections,  and  at  times  we  hear  of  eorpora- 
tion.s  and  the  public  not  being  sati.sfied  with  its  apjjlica- 
tiim  in  specific  cases.  On  the  whole,  however,  it  has  been 
advantageous.  The  consumers  are  better  and  more  cheap- 
ly served,  and  employed  capital  is  better  protected.  Stock 
watering  has  been  eliminated  and  reasonable  returns  on 
capital  allowed.  Badly-framed  or  viciously-applied  laws 
could  do  serious  damage,  but  with  a  real  desire  on  the 
side  of  all  parties  to  secure  a  justice  for  all  alike,  public 
control  offers  a  far  better  .solution  of  all  difficulties  than 
does  municipal  ownership. 

As  I  have  stated,  public  companies  must  endeavor  to 


give  the  best  service  at  fair  rates,  and  the  most  satisfac- 
tory results  will  be  obtained  by  following  the  lines  laid 
down  by  the  "London  Sliding  Scale,"  thus  making  the 
consumer  a  partner  in  the  enterprise  by  reducing  the 
price  as  rapidly  as  is  consistent  with  sound  management, 
and  by  treating  the  public  as  though  they  were  its  ser- 
vants, not  its  masters.  In  all  intercourse  with  the  con- 
sumer or  public,  be  it  through  the  highest  official  of  the 
company  or  its  office  boy,  it  should  be  the  aim  of  the  com- 
pany to  establish  good  feeling  with  the  customer,  even 
at  the  sacrifice  of  personal  dignity.  When  the  public 
appreciate  that  they  are  being  fairly  treated  by  corpora- 
tions they  will  not  object  to  fair  returns  on  the  capital 
invested. 

So  far  as  I  can  judge,  the  consen.sus  of  opinion  of 
writers  on  this  subject  seems  to  be  that  some  form  of 
public  supervision  and  control  of  charges  for  service  bj' 
quasi-public  corporations,  offers  the  only  solution  of  the 
problem. 

"It  preserves  individual  initiative,  does  not  discourage 
enterprise  nor  the  combination  of  private  capital.  It 
leaves  industrial  freedom  unharmed,  simply  controls  it 
in  the  public  interest,  enforces  the  rights  of  the  consum- 
ers, while  protecting  the  rights  of  industrial  liberty." 


Electrical  Contractors. 

The  anuTial  meeting  of  the  Electrical  Contractors' 
Association  (which  is  the  electrical  section  of  the  Build- 
ers' Exchange)  was  held  last  month,  and  resulted  in  the 
election  of  the  following  executive  officers  for  the  cur- 
rent year:  Mr.  P.  J.  Parsons,  president,  elected  by 
acclamation  (representing  the  firm  of  IMcDonald  & 
W^ilson),  Mr.  N.  Simoneau,  elected  unanimously  as  rep- 
resentative director  to  the  board  of  the  Builders'  Ex- 
change; Secretary,  J.  Herbert  Lauer;  Executive  Com- 
mittee, Messrs.  Brock  (of  Collyer  &  Brock),  Philip 
Lahee,  J.  D.  Laehapelle  (Eastern  Electrical  Engineering 
Company),  D.  McQuaid  (Century  Electric  Company),  J. 
E.  Scott  (Scott  &  Rubinstein).  W.  B.  Shaw  (Montreal 
Electric  Company),  J.  A.  Valois  (Chambly  Electric 
Company). 

POSITION  WANTED. 


al  habit 
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Electric  Arc  Lamps  For  Sale 

TheCorporationof  the  city  of  Ottawa  Jirsires  to  offer  for  sale  the  tollowing  Arc 
I.anip  Supplies  : — 

567— Adams  Bagnall  Copper  Case  6.6  Amperes  I)lrei.-t  Current  Series 

Enclosed  Arc  Lamps. 
567— Insulating  Hangers    for  same. 
406 — Inner  Globes— for  same. 
411 — Outer  Globes  for  same. 
The  above  mentioned  lamps   were   all   in    running  order  when   taken  dt>wn    two 
months  ago,  and  are   packed   carefully   in   cases  ready   for  shipment   and   can   be 
Inspected  In  applying  to  the  undersigned. 

Sealed  tenders  for  the  above  supplies,  addressed  to  the  "Chairman.  Electric  Com- 
mission." will  be  received  at  the  office  of  the  Municipal  Electric  Dept.  No.  ai  Sparks 
St..  Ottawa,  until  la  O'CLOCK  NOON  OV  WEDNESDAY.  THE  is"r  DAY  OF 
APRIL.  1908. 

Tenders  to  be  for  the  whole  or  any  part  of  the  above  and  to  be  upon  the  basis  of  a 
price  for  each  article  in  above  lot  mentioned. 

The  Corporation  does  not  bind  itself  to  accept  any  tender  but  reserves  for  itself  the 
right  to  dispose  of  above  mentioned  supplies  as  it  sees  fit. 

Any  additional  information  can  be  had  by  applying  to  the  undersigned. 


February  17  th.  iqo8. 


J.  E.  Brown.  Elect.  Supl.. 

Municipal  Electric  Dept. 
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Publications. 

Circular  No.  1104.  issued  by  tlic  Westinghouse  Elec- 
tric &  ]\Iannfactnring  Company,  Pittsburg,  Pa.,  deals 
with  the  Portable  and  Precision  Meters  manufactured 
by  that  firm.  It  consists  of  some  54  pages  and  is  a  handy 
reference  volume  for  users  of  meters. 

From  the  Weston  Electrical  Instrument  Company  we 
have  received  a  pamphlet  describing  their  new  portable 
alternating  current  instruments.  These  comprise  four- 
teen different  ranges  of  portable  alternating  current  am- 
meters, five  different  ranges  of  portable  alternating  cur- 
rent milammeters  land  seven  different  ranges  of  portable 
alternating  current  voltmeters. 

Bulletin  No.  102,  issued  by  the  John  McDougall  Cale- 
donian Iron  Works  of  Montreal,  describes  that  firm's 
Worthington  Multi-Stage  Turbine  Pumps.  On  the  front 
cover  of  the  bulletin  appears  a  photograph  of  their  three- 
stage  14-inch  pump,  driven  by  a  400  horse-power  induc- 
tion motor  in  operation  at  the  McTavish  street  station 
of  the  Montreal  waterworks.  Various  styles  and  sizes 
of  pumps  are  described,  and  information  given  regard- 
ing their  modus  operandi. 

As  a  means  of  increasing  the  efficiency  of  plug  and 
pin  bonds  the  Chase-Shawmut  Company  of  Newbury- 
port,  Mass,  present  the  "Shawmut  Auxiliary  Bond" — a 
copper  cap  with  rail  engaging  flange  filled  with  solder, 
heated  and  applied  to  end  of  bond,  and  which  by  giving 
additional  contact  surface  reduces  to  a  minimum  the 
resistance  at  the  rail  joint.  A  recent  test  made  with 
"Auxiliary  Bonds,"  applied  on  new  plug  bonds  just 
installed,  showed  that  an  improvement  of  over  15  per 
cent,  in  conductivity  resulted.  With  a  bond  15  per  cent, 
better  than  a  new  plug  bond,  and  having  the  advantage  of 
a  permanent  metallic  union,  as  contrasted  with  an  uncer- 
tain pressure  contact,  the  Chase-Shawmut  Company  be- 
lieves that  all  railroad  men  will  appreciate  this  means 
towards  cost  reduction. 

The  Chase-Shawmut  Company  have  also  placed 
upon  the  market  the  "Shawmut  Rail  Bond  Pro- 
tector," a  device  designed  to  protect  both  the 
soldered  and  plug  type  of  bond  from  being  sheared  off 
by  wagon  wheels,  damaged  by  paving  stones  or  ballast, 
injured  by  track  crews  and  to  discourage  theft.  This 
protector  is  made  of  heavy  steel  securely  fastened  to 
rail  by  means  of  bolts  which  hold  fishplate  in  place,  thus 
making  application  of  the  simplest  nature.  It  is  of  such 
shape  as  to  allow  inspection  of  bond  without  removal  of 
fishplates,  and  can  be  applied  to  either  new  or  old  rails 
at  a  minimum  cost  without  impeding  traffic. 


Meeting  Toronto  Section  American  Institute  of 
Electrical  Engineers. 

On  the  20th  ult.,  after  a  luncheon  at  the  St.  Charles,  at 
which  some  twentyjfive  members  of  the  Section  and  their 
friends  were  present,  the  Toronto  Section  of  the  Ameri- 
can Institute  of  Electrical  Engineers  held  their  regular 
February  meeting  at  the  rooms  of  the  Engineers'  Club, 
96  King  street  west,  in  conjunction  with  the  club,  many 
of  whose  members  were  present.  Over  fifty  in  all  at- 
tended. 

After  the  formal  business  of  the  evening,  the  chief 
item  of  which  was  the  presentation  and  carrying  of  a 
motion  requesting  the  board  of  directors  to  take  up  the 
matter  of  the  subdivision  of  the  Associate  group  of  the 
membership,  the  technical  subject  for  the  evening  was 
taken  up.  This  involved  a  paper  presented  by  l\Ir.  Wal- 
ter 'S.  Moody,  of  the  Schenectady  Section,  who  very 
thoroughly  treated  the  subject  in  hand,  namely,  "Feeder 
Regulators."  Mr.  Moody,  who  is  a  chief  designing  en- 
gineer with  the  General  Electric  Company  of  Schenec- 
tady, took  up  the  history  of  the  attempt  to  regulate  the 
voltage  of  feeders  in  distributing  and  transmitting  ,sys- 
teuLs.  He  indicated  the  lines  of  development  of  this 
apparatus  from  the  earlier  resistance  methods  of  control 
in  the  ease  of  direct  current  circuits  to  the  most  recent 
outputs  of  the  electrical  manufactories,  the  automatic 
induction  type  of  alternating  cixrrent  regulator.  He 
then  discussed  at  considerable  length  the  latter  type  of 
regulator,  showing  its  field  of  operation,  its  mechanical 
characteristics,  and  indicating  some  of  the  successful  in- 
stallations with  records  of  their  performance.  The  ad- 
dress was  very  fully  illustrated  by  means  of  lantern 
slides,  and  at  its  close  a  number  of  inquiries  were  made 
of  Mr.  Mookly.  concerning  the  features  which  he  had 
touched  upon,  and  a  considerable  discussion  followed. 

The  thanks  of  the  Toronto  Section  is  due  to  the  En- 
gineers' Club  for  courteously  postponing  the  subject 
which  they  had  proposed  to  discuss,  and  accepting  an  in- 
vitation to  join  with  the  Section  in  a  reception  to  ^Ir. 
bloody.  A  vote  of  thanks  was  proposed  to  Mr.  Moody  by 
Messrs.  F.  F.  H.  Wyse  and  H.  F.  Strickland,  and  was 
most  heartily  supported  by  tliose  present. 


Electric  Headlights  on  Locomotives. 

The  Railway  Commission  is  sending  out  a  circular  to 
the  ditT'crent  railways  stating  that  it  has  in  view  an 
order  for  electric  headlights  on  locomotives,  and  inquir- 
ing as  to  what  representations  the  companies  have  to 
make  previous  to  the  order  being  made  effective. 


Engineers'  Club  Building. 

.\  cliil)  lionse  and  office  Imilding  fni'  the  encrineei-s  and 
ai'fhili'cts  of  Toronto  is  being  planned,  and  efforts  are 
beinLT  made  to  secure  a  guarantee  of  i|<r)00,000. 

'I'lie  Imilding.  it  is  said,  will  be  large  enough  to  accom- 
modate several  hundred  members  of  both  profession.s — a 
regular  arts  and  crafts  centre.  The  Engineers'  Club 
and  the  Architects'  Assoeiations  are  interesting  tliem- 
selves  in  tlie  proposition. 

Besides  offices  for  the  members,  it  is  proposed  to  rent 
a  large  number  to  others  outside.  Full  arrangements 
would  also  be  made  for  fully  equip[)ed  cuisine. 
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'    Damming  the  St.  Lawrence. 

There  was  discussion  in  the  Dominion  House  on  Feb- 
ruary 12th  last,  regarding  the  proposal  of  the  Long 
Sault  Development  Company  to  dam  the  St.  Lawrence 
River,  near  Cornwall.  The  subject  was  introduced  by 
Mr.  Honore  Gervais,  and  statements  were  made  by  Sir 
Wilfrid  Laurier  and  Hon.  G.  P.  Graham,  minister  of 
Railways  and  Canals.  Mr.  Gervais  moved  for  a  copy 
of  all  correspondence,  papers,  writings,  plans  and  letters 
between  the  Government  and  the  International  Water- 
ways Commission  and  the  St.  Lawrence  Power  Company 
and  Long  Sault  Development  Company.  In  support  of 
his  motion  he  claimed  it  was  nothing  short  of  an  outrage 
to  permit  the  obstruction  of  the  St.  Lawrence. 

Hon.  G.  P.  Graham  admitted  the  proposition  to  dam 
the  St.  Lawrence  would  come  as  a  shock  to  every  Can- 
adian. Tourists  from  all  parts  of  the  world  had  gloried 
in  the  beauties  of  the  river  between  Kingston  and  Mont- 
real, and  any  attempt  to  take  away  that  beauty  in  any 
degreee  was  bound  to  be  resented.  Touching  on  the 
scheme  as  it  is  proposed  to  work  it  out,  that  is  to  dam 
the  river  and  make  a  little  river  on  the  south  side  of  the 
channel  of  navigation,  Mr.  Graham  doubted  whether 
this  could  be  done  without  jeopardizing  property  on  the 
Canadian  side  by  floods.  Before  the  Government  con- 
sidered the  project  they  would  have  to  be  set  entirely  at 
rest  regarding  this  property  question,  to  say  nothing  of 
the  question  of  the  navigation  interests.  Mr.  Graham 
understood  that  the  United  States  Government  favored 
the  project. 

Mr.  Borden  asked  whether  the  Government  had  any 
statutory  power  to  make  any  arrangements,  and  Mr. 
Graham  replied  that  he  was  under  the  impression  the 
company  would  have  to  come  to  Ottawa  to  get  a  charter. 
Mr.  Graham  admitted  that  he  had  received  many  res- 
olutions of  protest  against  the  proposed  undertaking 
from  those  interested  in  the  carrying  and  tourist  trade, 
and  from  those  living  along  the  river,  whose  property 
might  be  affected. 

Mr.  R.  L.  Borden  urged  the  Government  to  consider 
that  no  water  power,  which  belonged  to  the  people  of 
Canada  should  be  parted  with  without  the  consent  of  the 
people  through  their  representatives.  Before  any  steps 
were  taken  the  proposal  must  be  submitted  to  Parlia- 
ment. The  exploitation  of  such  great  national  resources 
as  the  Long  Sault  Rapids,  shoulld  be  conducted  in  such 
a  way  as  to  be  of  the  utmost  advantage  to  the  people. 

Sir  Wilfrid  Laurier  said  the  matter  had  been  -some 
time  before  the  Government,  and  no  steps  whatever  had 
been  taken  except  to  hand  over  the  petitions  to  the 
Waterways  Commission,  who  were  considering  the  sub- 
ject. The  Premier  admitted  he  knew  that  all  the  in- 
fluential bodies  of  Montreal  were  absolutely  averse  to 
the  scheme,  and  that  seemed  to  be  the  general  opinion 
throughout  Canada.  Sir  Wilfrid  assured  the  House  that 
the  Government  would  not  agree  to  any  proposition  with- 
out the  fullest  consideration  of  the  same  in  Parliament. 

Mr.  Gervais  secured  an  order  for  the  papers  and  the 
subject  then  dropped. 


Develop  14,000  Horse-Power. 

A  Cobourg  deputation  which  recentl.y  interviewed 
Hon.  Geo.  P.  Graham,  Minister  of  Railways,  at  Ottaw-a, 
in  supx>ort  of  their  petition  for  a  lease  of  the  intervening 
portion  of  upper  Healy  Rapids,  was  composed  of  muni- 
cipal officers  and  prominent  citizens  of  eighteen  munici- 
palities, and  business  men  from  eight  ridings.  It  in- 
cluded Manager  Culverwell,  of  the  Northumberland- 
Durham  Power  Company,  Port  Hope ;  E.  C.  S.  Huyeke. 
K.C.,  Cobourg;  'H.  T.  Bush,  president  of  the  Standard 
Ideal  Company,  and  R.  A.  ]\rulholland.  Port  Hope. 

The  Northumberland-Durham  Power  Company  has 
been  granted  a  lease  by  the  Ontario  Government  of 
lower  Healy  Falls,  both  sides,  and  lower  adjoining  rapids, 
and  also  a  patent  of  56  acres  of  land  necessary  for  de- 
velopment of  the  works.  The  company  also  own  by 
deed  two  portions  of  the  upper  Healy  Rapids  and  land 
adioining. 

The  company  have  agreed  not  to  restrict  the  use  of 
the  power  to  the  coiinties  of  Northumberland  and  Dur- 
ham, as  was  at  first  noted,  but  will  construct  an  electric 
line  to  Havelock  and  Norwood  at  the  same  time  that  it 
builds  its  main  line  to  the  lake  front. 

One  hundred  thousand  cubic  feet  of  water  flow  over 
Healy  Falls  every  minute,  or  ennuTh  to  develop  14,000 
horse-power  at  the  driest  time  of  the  year.  If  the  re- 
ouest  is  not  granted  there  will  be  some  7,000  horse-power 
developed. 

Behind  Healv  Falls  is  a  reservoir  of  fourteen  miles  of 
river,  from  100  yards  to  a  quarter  of  a  mile  wide.  The 
comnanv  propose  in  return  for  the  privilese  they  are 
askinor  of  the  Government  to  srive  land  for  locks  and 
cTml  cuttings,  and  also  water  for  lockages. 


Queen  City  Motor  and  Dynamo  Company. 

The  Queen  City  IMotor  &  Dvnamo  Company,  whose 
plant  is  at  20  Pearl  St.  this  citv.  announce  that  they 
have  acquired  a  large  and  splendidly  equipped  plant  of 
up-to-date  machinery,  in  charge  of  expert  electricians 
and  machinists,  and  are  prepared  to  furnish  estimates 
for  any  kind  of  new  or  repair  work  connected  with 
dynamos,  motors  and  generators  and  all  kinds  of  machine 
repairs.  


The  Lindsley  Brothers  Co. 


Spokane,  Washington 


Producers  and  Shippers  of- 


CANADIAN 
.  CEDAR  . 


POLES 


and  manufacturers  of 


RED  FIR  GROSS  ARMS 


WIRE  OR  WRITE  FOR  PRICES 


YARDS  IN  BRITISH  COLUMBIA 


CANADIAN     EL 
Canadian  Crocker- Wheeler  Company. 

Another  promising  sign  of  returning  confidence  in 
the  business  situation  is  the  organization  of  the  Canadian 
Crocker-Wheeler  Company,  Limited,  for  the  manufac- 
ture and  sale  in  Canada  of  the  well  and  favorably- 
known  Crocker- Wheeler  apparatus. 

The  latter  company  manufacture  practically  all  types 
of  direct  current  and  alternating  current  motors  and 
generators,  power  transformers,  motor  generator  sets, 
frequency  changers,  etc.  Some  of  their  best  known  lines 
are :  Direct  current  motors  for  special  purposes,  such  as 
machine,  tool  and  printing  prass  drive,  and  steel  mill 
work.  For  the  latter,  a  line  of  motors  has  been  specially 
developed,  which  has  been  found  to  fully  meet  the  very 
severe  conditions  which  exist  in  steel  mills.  Crocker- 
Wheeler  alternating  current  generators  up  to  2,000  kw. 
capacity  have  been  in  successful  operation  in  Canada  for 
some  years.  The  oiBcers  of  the  company  are  as  follows : 
Fritz  E.  Lovell,  president ;  R.  A.  Stinson,  vice-president ; 
F.  Jno.  Bell,  secretary-treasurer. 

The  head  office  is  located  in  the  Street  Railway  Cham- 
bers, Place  d'Armes  Hill,  Montreal. 
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Electric  vs.  Steam  Railways. 

Interurban  electric  railways  flourish  in  competition 
with  steam  railroads,  not  so  much,  it  is  said,  because 
rates  of  fares  are  slightly  lower,  but  because  the  service 
is  more  attractive  to  the  traveling  public  for  short  trips 
— that  is,  up  to,  say  100  miles.  One  great  advantage  is 
the  absence  of  smoke  and  cinders,  making  the  journey 
pleasanter;  another  is  more  frequent  trains,  tending  to 
convenience  of  passengers;  a  third  element  in  favor  of 
the  electric  railway  is  that  usually  city  terminals  are  so 
arranged  that  passengers  can  board  the  car  nearer  their 
homes  and  ride  closer  to  their  destination  than  is  the 
case  on  steam  railroads.  The  tendency  and  demand  of 
the  day  are  for  frequent,  rapid  service — rapid  at  fre- 
quent intervals  rather  than  one  or  two  very  fast  trains 
and  a  sparse,  slow  service.  The  immediate  problem  of 
the  steam  road,  as  is  pointed  out  by  an  officer  of  one  of 
the  trunk-line  steam  railroads,  is  to  provide  such  service 
at  low  cost,  else  the  older  railroad  must  be  content  to 
see  the  business  taken  by  aggressive  competitors,  who 
also  contemplate  attracting  the  freight  traffic.  The  ap- 
parent solution  is  electrification  of  existing  steam  lines 
for  passenger  service. 


CONSTRUCTION    MATERIAL 

Locust,  Oak  a-nd  BircK  Pins,  Oak  Side  Blocks,  Gviy  Wire, 
Glacss  InsulaLtors,  Cross  Arms,  Cross  Arm   Braces 

IMMEDIATE    SHIPMENT    FROM    STOCK 

J.  A.  DAWSON  <a  CO. 

WINNIPEG:  524-526  Smith  Street         MONTREAL:  148  McGill  Street 
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General  Electric  Co.  of  Sweden 


MoLnufacturers  of 

Alternatiag  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.  Electrical  Hoists.  Direct-Current  Generators  and 
Motors,  all  types  and  Sizes. 


KILMER  &  PlILLEN,  McKinnon  BIdg.,  TORONTO 
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LE  MANQUAIS 


SECTIONAL  IRON  PANEL  AND  OUT-OUT  CABINETS 

(Manufactured  Under  Canada  Patent  No.  92393.) 


Wooden  doors  and  trims 
shrink,  swell,  crack  and 
warp.  Therefore,  cut  them 
out  and  use  all  metal  in- 
stead. 

Cut  out  that  argument  about 
bonding  your  conduits.  Use 
our  ALL  iron  Cabinets  and 
the  bond  is  perfect. 


THEY  MEET  ALL  UNDERWRITERS' 
AND  INSPECTORS'  REQUIREMENTS. 


Did  you  ever  get  a  cabinet 
installed  and  have  to  rip  all 
your  work  out  again  on  ac- 
count of  a  couple  of  additional 
circuits  desired  ? 

This  can  be  avoided  by 
using  our  Cabinets.  They 
can  be  built  up  or  down  to  any 
size  desired. 


Style  A— 6-Clrcu;t    Iron  C.ibinet. 

THEY  COST  NO  MORE  MONEY  THAN  SLATE-LINED  CABINETS,  AND  CAN  BE  INSTALLED 
IN  HALF  THE  TIME. 


Accessible    for    Inspection    or   Renewal 
Without    Removing   Door   and     Frame. 


Use  Nothing  but  Iron  on  an  Iron  Con- 
duit Job  and  Satisfaction  is  Certain. 


THE  R.  E.  T.  PRINGLE  CO.,  LIMITED, 


MONTREAL.  QUE. 

WINNIPEG.  MAN. 


CANADIAN  INVENTION 
CANADIAN  ENTERPRISE 
CANADIAN  CAPITAL 


CANADIAN 

INDEPENDENT 

TELEPHONES 


Canada  invented  the  Telephone. 
Canadians  invented 

CENTRAL  ENERGY  AUTOMATIC  TELEPHONY 

We  are  building  up  a  new   Canadian  industry,  manufacturing  and  operating  Tele- 
phones and  Telephone  Supplies  in  Canada  in  opposition  to  the  Telephone  Trust. 

We  have  a  FULL  LINE 

Magneto-Central  Energy  Manuel-Lorimer  Automatic 

We  are  prepared  to  engineer,  ecjuip  and 
instal      complete      telephone     systems. 


Write  kok   Partkilaks 


Canadian   Independent   Telephone   Comp&.ny,   Limited 


26  Duncan  Street.  TORONTO,  Ont. 
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ROBB 
POWER 
PLANTS 


Robb-Armstrong  Cross  Compound  Corliss  Engine  at  Electric 
Station,  Town  of  Owen  Sound,  Ont. 


Robb 
Engineering  Co. 

Limited 
Amherst,   Nova.    Scotia. 

District  Offices  : 

Traders  Bank  Buildint^.  Toronto, 

WILLIAM  McKAY,  Manager. 
Bell  Telephone  Building.  Montreal, 

WATSON  JACK,  Manager. 
Union  Bank  Building.  Winnipeg. 

J.   F.  PORTER    Manager. 


Cross  Compound  Heavy  Duty,  High  Speed 

GOLDIE    CORLISS    ENGINE 


Fitted  with  Steam  Actuated 
Dash  Pots,  and  direct  connect- 
ed to  350  K.W.  60  cycle  gener- 
ator, 

Installed  at  the 

Barrie 
Municipal 
Electric  Light 
Plant 


14  &  28  X  30  Cross  CoMroLND  Goldie  Corliss,  150  Rev. 


Built 
by 


The    GOLDIE    6    McCULLOCH    CO.,   limited 


GALT 


ONTARIO 


Western   Branch  Quebec  Ai;ents 

248  McDermot  Ave.,  Winnipeg,  Man.      Ross  &  Greig,  Montreal,  Que. 


CANADA 

15.  C".  Sici.i.iNC.  Agents 
The  Robt.  Hamilton  Mfg.  Co. 
Vancouver,  B.  C. 
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The  Federal  Electric  Construction  Co. 

LIMI TED 

Electrical  Machinery,  Fixtures  and  Supplies 

Interior  Wiring,   Telephones,    Underground    Conduits 

and    Transmission    Lines. 

TORONTO 


Branch  Store  : 

39  Colborne  St.,   Brantford 


Room  306  Stair  Building,  123  Bay  St., 

Phone  Main  4^14. 


W JLrO  1  OIM  INSTRUMENT  CO. 


Weston  ••  Round  Patte 
Models  57  anc 


"ROUND     PATTERN" 

MODEL  57  (  Large  Size) 
MODEL  24  (  mall  Size) 

VoItmctci'S  AND  AmmctcfS 

FOR  DIRECT  CURRENT  CIRCUITS 

These  instruments  are  particularly  suitable  for  Isolated 
Plants  and  Feeder  Circuits  in  Railway  and  Power  Plants. 
All  Weston  Instruments  are  unsurpassed  in  excellence  of 
workmanship,  in  accuracy  and  economy  of  operation. 

LONDON  BRANCH— Audrey  House,  Ely  Place.  Holborn. 
PARIS,  FRANCE-E.  H   Cadiot,  12  Rue  St.  Georges. 
BERLIN— European  Weston  Electrical  Instrument  Co.. 
Ritlerstrasse  No.  8S. 

NE*  YORK  OFFICE-74  C0RTL4NDT    STREET. 


OBUsswREFiniNOS.  t^.» -^5JL-5tND  FOR 


The  Canadian  Electrical 
News  reaches  the  central 
stations  in  all  parts  of 
Canada. 


ALUMINUM 

ELECTRICAL    CONDUCTORS 

FOR 

RAILWAY  FEEDERS    and 
TRANSMISSION    LINES.. 

INGOTS,    SHEETS,     WIRE,    TUBING,     CASTINGS 

NORTHERN  ALUM^         GO. 

PITTSBURGH,  PA. 


TELEPHONES 


We  manuficture  TELEPHONES  for  all  kinds  of  seruice. 
Central.  Exchange,  Factory,  Warehouse,  etc.     Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


P    O.   Box  448 


HALIFAX,  y.  S. 


Sparks. 

The  contract  for  the  lighting  and  wiring 
of  the  city  hall  at  Guelph  has  been  let  to 
Stevenson  &  Malcolm. 

E.  H.  Jupp,  of  Orillia,  Ont.,  has  been 
appointed  county  engineer  of  Simeoe  at  a 
salary  of  $1,000  per  annum. 

The  wiring  contract  for  the  Carnegie 
Library  at  Oshawa,  Ont.,  has  been  let  to 
Alexander   Miller   of   that   town. 

Engineer  Sothman,  of  Hamilton,  Ont.,  has 
been  appointed  by  that  city  to  draw  up 
specifications  for  a  municipal  lighting  and 
power  plant. 

Five  hundred  and  ninety-nine  miles  of 
telephone  lines  were  put  into  operation  in 
Alberta  during  the  year  1907,  and  eighteen 
exchanges  placed  in  commission. 

A  report  from  Creston,  B.C.,  states  that 
a  project  is  on  foot  to  develop  power  at 
the  Goat  Eiver  canyon  and  that  company 
is  now  in  process  of  organization. 

At  a  recent  meeting  of  the  special  power 
committee,  Toronto,  a  recommendation  was 
passed  calling  for  the  appointment  of  an 
engineer  to  make  an  estimate  on  the  cost 
of   installing  a   plant. 

Henry  D.  Symmes,  of  Niagara  Falls,  Ont., 
has  been  granted  a  natural  gas  franchise 
by  the  city  of  Windsor,  Ont.  It  is  stipu- 
lated that  20  miles  of  pipe  must  be  laid 
by   February    1st,    1909. 

C.  A.  Holden,  late  assistant  engineer  in 
the  power  construction  department  of  Win- 
nipeg, has  been  appointed  superintendent  of 
the  city  power  plant  and  lighting  system  at 
Moose  Jaw,  Sask,  vice  A.  C.  Read,  resigned. 

George  Janin,  superintendent  of  the 
waterworks,  Montreal,  is  taking  tenders  up 
to  March  24  for  the  supply  and  erection  of 
a  12,000,000  gallon  pump  for  the  low  level 
pumping  station.  Address  bids  to  L.  O. 
David,   City  Clerk. 

A  2,500,000  gallon  turbine  pump  with 
electric  motor  is  required  for  the  Winnipeg 
city  waterworks,  and  M.  Peterson,  secre- 
tary of  the  Board  of  Control,  will  receive 
tenders  for  supply  of  same  up  to  March  24. 
Specifications  may  be  obtained  at  the  ofliice 
of  H.   X.  Ruttan,  city  engineer. 

It  is  understood  that  an  amalgamation 
has  been  effected  by  the  Robertson  Machin- 
ery Company,  Welland,  Ont.,  and  an  Ameri- 
can firm,  who  will  merge  their  Canadian 
interests   with    the   Welland   company. 

Recent  developments  indicate  that  a  con- 
tract for  Niagara  power  will  likely  be  made 
by  St.  Thomas,  Out.,  with  the  Hydro-Elec- 
tric Commission,  in  which  case  $35,000  will 
be  raised  by  debentures  for  the  erection  of 
a    distributing   plant. 

G.  Archibald,  superintendent  of  the 
Water  and  Light  Committee,  Woodstock, 
Ont.,  is  authority  for  the  information  that 
the  city  will  purchase  new  pumps  and  ex- 
tend the  power  lines  at  an  estimated  cost 
of  $27,000. 


Sparks. 

The  Standard  Foundry  Company,  of  Lon- 
gueul,  Que.,  have   dissolved. 

An  independent  lighting  and  power  plant 
will  possibly  be  installed  at  McGill  Uni- 
versity,   Montreal. 

The  Georgian  Bay  Power  Company  will 
build  a  dam  and  power  house  this  season  in 
connection  with  the  water  power  develop- 
ment for  transmission  from  Eugenia  to 
Owen  Sound.  A  quantity  of  fifty-four  inch 
steel  pipe  will  be  required  in  the  undertak- 
ing. H.  von  Schon,  of  Detroit,  Mich.,  is 
the   consulting  engineer. 

Engineer  Monds  has  completed  the  survey 
for  the  proposed  power  development  at  Dog 
Lake  Falls,  undertaken  at  the  instruction  of 
Cecil  B.  Smith,  Toronto.  The  transmission 
line  will  be  nearly  twenty-five  miles  long. 

A  gas  producer  plant  is  to  be  installed  at 
the  pumping  station  at  Deseronto,  Ont., 
and  a  special  committee  have  been  appoint- 
ed to  secure  figures  on  the  cost.  A  100 
horse-power  engine  will  be  required. 

The  contract  for  the  erection  of  the  new 
power  house  at  Campbellford,  Ont.,  in  con- 
nection with  the  Middle  Falls  power  pro- 
ject, has  been  let  to  Bogus  &  Buchanan, 
of  Peterborough.  The  dam  is  to  be  con- 
structed  by  Brown   &  Aylmer. 

It  is  now  regarded  as  certain  that  the 
erection  of  the  proposed  new  locomotive 
works  at  Lachine,  Que.,  will  be  commenced 
this  spring.  The  project  was  formed  by 
the  Trust  &  Loan  Company,  of  Montreal, 
and  is  backed  by  the  Beyer-Peacock  Com- 
pany, of  Loudon,  Eng.  Sir  Vincent  Cail- 
lard,  president  of  the  former  concern,  and 
chairman  of  the  latter,  is  stated  to  be  at 
the  head  of  the  new  undertaking  and  is  re- 
ported to  have  secured  a  sum  of  $60,000  for 
the  purchase  of  a  site  near  this  city. 

P.  C.  Whatmough,  electrical  contractor, 
Stratford,  Ont.,  has  been  awarded  the  con- 
tract for  a  complete  electrical  equipment 
at  St.  Jeromes'  College,  Berlin,  Ont. 

Hon.  Mr.  Cushing,  Minister  of  Public 
Works  for  Alberta,  in  a  recent  speech  said 
that  it  was  the  purpose  of  the  Government 
to  prosecute  its  telephone  construction  uu- 
til  the  province  should  be  covered  with  a 
network  of  lines  from  north  to  south  and 
east  to  west,  extending  even  as  far  to  the 
north  as  Athabasca  Landing.  At  the  pre- 
sent time  544  miles  of  long  distance  lines 
are  equipped  with  copper  wire,  and  53 
miles  of  rural  lines  constructed  of  steel 
wire  on  a  cheaper  plan.  There  has  been 
invested  in  the  system  up  to  the  end  of 
the  past  year  $284,244.  It  is  now  pro- 
posed to  expend  on  new  construction  work 
during  the  coming  year  a  further  sum  of 
from  $350,000  to  $400,000,  and  the  Gov- 
ernment's plan  for  financing  this  is  to  bor- 
row on  debentures.  If,  in  the  meantime, 
anything  more  definite  comes  out  of  the 
attempted  deal  with  the  Bell  people,  a  very 
much  larger  investment  will,  of  course,  be 
necessary. 
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CHARLES  H.  MITCHELL,  C.  E. 

Member  Canadian  Society  Civil  Engineers 
Member  American  Society  Civil  Engineers 
Assoc.  M.  Institution  Civil  EngVs.  (London). 
,\ss.-c.  American  Inst.  Electrical  Engineers 

HYDRO-ELECTRIC  ENGINEER 

Hoo,,,!!    I004-S    Traders    jB.i.ifc    Bldi/ 

Telephone  Main  7396  TVJtOXTO 


R.   S.   KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Eleclric. 
Reports,  Estimates,  Arbilrations. 

POWER   BUILDING,  MONTREAL 


Edward  B.  Merrill 

B.  A..    B.  .A.  Sc. 
A.  M.  Can.  Soc.  C.  E.,   Associate  A.  I.  E   E. 

CONSULTING  ENGINEER 

Power  Developments    and  Transmission. 

Electric  Lighting.     Electric  Railways. 

Municipal  Engineering.  Industrial  Plants. 

Reports,  Valuations,  Etc. 


TORONTO  AN 
Long  Distauc 


1   WINNIPEG 
Telephones 


Charles  Brandeis,  C.  E. 

A.  M.  CAN   SOC.  C    E. 

ME.M.  AMER.  ELECTR0-CHE:\11CAL  SOC. 

Etc. 

CONSULTING  ENGINEER 


To  Provincial  Go 


nt.  Municipalities,  Etc 


Estimates.  Plans  and  Supervision  ot  Hydraulic 
and  Steam  Electric  Light  Power  and  Railroad 
Plants.  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 

62-63  Guardian  Building,    MONTREAL. 

Smith,  Kerry  &  Chace 

CONSULTING  AND  CONSTRUCTING 
ENGINEERS 

Electric,    Hydraulic,    Railway,   Municipal 
Confederation  Life  Building,  TORONTO 

Ckcil  p.  Smith      J   G.  G.  Khrkv      W.  Ci.  Chace 

P.    E.    MARGHAND  &  GO. 

Klectiiciil   Contractors 

Telephone  801 

128  12  Sparks  St.  OTTAWA,  ONT. 

GUY  M.  GESf 

ENGINEER  AND  GONTRAGTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


MUNIGIPAL   GQRPORATIONS 

When  inviting  tenders  for 
Power  Plant  Equipmenl, 
should  use  the 

CANADIAN 

CONTRACT  RECORD 

I'Lini.isiiK.i)   1-",\i-:rv   Wkd.nhsdav 

OFFICES: 


TORONTO 
MONTREAL 


WINNIPEG 
VANCOUVER 


Electric    Repair 

and  Contracting 

Company 

The  oldest  aLnd  best  equipped 
firm  in  Canada. 

Contracting  Electrical 

Engineers.    Electrical 

Repairs 

99    and    loi  West   Lagauchetiere   Street 
Bell  Telephone  Main  2177 

MONTREAL 


GOES  LIKE  SIXTY 

SELLS  LIKE  SIXTY 
SELLS roR 


$65 

GILSON 


GILSON  MFG    CO     Ltd 


ENGINE 

For  Pumping.  Cream 

Separators.  Chums.  Wash  Ma- 

■  ncs,  etc.  FEEE  TEIAL 

Aitforcalaloa  allsizes 
GUELPH,ONT. 


EST.\l?Ll.Silt:l1  ,84^. 

BRADSTREET'S 

Capital  and  Surplus,  %v.s'^.,.,yoo. 

Offices  Throughout  the  Civilized 
World, 

Executive  Offices: 
Nos.  346  and  348  Broadway.  New  York  Citv  U.S.  A 
THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the 
controlling  circumstances  ot  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  a.s  of  the  mer- 
chants, by  the  merchants,  tor  the   merchants.      In 

no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  resnlls  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  ofifices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  onl>;  by  reputable  wholesale, 
jobbing  and  manufacturingconcerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 

Offices  iM  Canada:  Halifax.  N.S. ;  Hamilton,  Ont.; 
London.  Ont. ;  Montreal.  Que. ;  Ottawa.  Ont. ;  Que- 
bec, Que. ;  St.  John.  N  B  ;  Toronto.  Ont. ;  Vancou- 
ver, B.C.;  Winnipeg,  Man.;  Calgary,  Alta. 


■■^^  PROCURED  IN  ALL 

I       ^  COUNTRIES    ■ 

H^^^  LONG  EXPERIENCE 

^^^  IN  PATENl  LITIGATION 

I      SENO  FOR  HAND  BOOK 

I  ATI 

RIDOUT  Sc  MAYBEE 

103    Baty    Street 
TORONTO,        ...        CANADA 


ATENTS 


PHONE 

MAIN 
2582 
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THE  CANADA  ELECTRIC  CO. 

Are  now  located  in  their  new  premises 
230     Do]:>cl:iester>    Street    West,    AS  on.  t  i*e  a.1. 

Where  they  carry  everything  in 

ELECTRICAL  SUPPLIES 

Write  us  for  anything  you  require  in  our  line,  we  will  be  pleased  to  quote  prices. 

miE:   CANADA    e:i:^e:cxric   co. 

LACASSE    ROSSEAU,    Elec.  Eng.  Manager.  230  Dorchester  Street  West,  -  Montreal. 


Now  Is  TKe  Time 

to  consider  the  electric  fan  contract  question  for 
the  coming  season.  Let  us  make  you  a  propo- 
sition ;   it's  attractive. 

Our  line  of  fans  is  complete;  Desk,  Bracket, 
Ceiling,  Floor  and  Counter  Column  Types. 
They  are  made  right  and  the  prices  are  right. 

Canadian  Westinghouse   Co.,  Limited 


Traders  B.mk  Bldg.. 

TORONTO. 
439  Pender  St.,  VANCOUVER. 


General  Office  and  Works:    HAMILTON,   OhT. 

For    particulars    address  nearest  Ofticc: 


922-923  Union  Bank  l!!Jg.,  WINNIPEG. 


Sovereign  Bank  of  Canada 
Bldg.,   MONTRE.\L. 
15S  Granville  Street,  H.\LIF..\X- 


Belliss  &  Moroom  Limited,  Engineers 

BIRMINGHAM,    ENGLAND    I 


EslaWishcd  ( 
Tdegrams :  ••Bclliss,'"Birmingha 
Codes:  A.B.C.,  5th  Edition. 


LO.XDOX  OFFICE 
8  Victoria  Street,  S.  W. 


ENGINES 

Direct.    Rope  or  Belt  Drive 

FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND  MILL 
DRIVING,   also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubricalion  Simplicily;  Stieng^ih  ;  lixporieiue ; 
Low  Cost;  Keliabilily ;  Minimiim  Maintenance;  Compaclness ;  Gooil 
Governing;   Durability;  M  iintained  Efficiency  ;   Quiet  Running. 

3,800  Engines  supplied  or  building,  representing  upwards  of 

600,000  H.P.,  in  sizes  ranging  from  5  102,500  B.H.P. 

of  Coinpovind  &  Triple-Expansion  Types. 

Sole  A§:ents  for  Canada :    LAURIE  &  LAMB,  212  boa'ID  of  trad- b  iildinj,    MONTREAL,  CAN. 

Ti-U-j;r.ipliic  A.Mr.-^s  ;   "  l..,ri,.'     Moiilrcal.  Cd.s  :   A.lt.C.   5II.  F.JIlion  .V  Wi-stcrn  fnion 
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,4^ 


BENJAIVIIN  ATTACHMENT  PLUG 

National  Electrical  Code  Standard 


JUST  OUT! 

The  Smallest,   Neatest 

and  Most 

Practical  Attachment 

Plug  upon  the 

Market. 

It  Has  No  Equal. 


CAP 
ONTAINS 

CORD 
GRIP 


CORD    NOT 

TWISTED 


Rotating  Sleeve 

Makes  it  Possible  to 

Attach  Plug 

without 

Turning  Device. 

Twisting  of  Cord  is 
Unnecessary. 


ACTUAL  ^Bf    SIZE 


WRITE  FOR  A   FREE  SAMPLE 


BENJAMIN    ELECTRIC    MFG.    CO, 

64  York  Street.  TORONTO 


W^IRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 
THE  WIRE  AND  CABLE  COMPANY,    ■    ■    ■    MONTREAL 


MANUFACTLKED    liV 


•  DioLmondH" 

SWITCHES  ^<35S.3»  aPPLIANCES 


Push  Swilchcs 


Door  Switche.s 


(ij 


*' 


hi 


Galvanized 
Steel 

Wall 

Case 

Automatic 

Flush 

Receptacles 

and  Plugs 


THE  HART  MANUFACTURING  COMPANY,  hartford.  conn. 

^TiliW]   •    W.    Bongard    Co.,    Limited      60  Wellington  st.  West.     Toronto,    Can. 
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Worthington  Turbine 

Pumps 


Simple 


Compact 


Noiseless 


^S^ 


Two-stage  8-mch  Worthington  turbine  pump,  driven  by  a   variable   speed   induction   motor,  90   h.p.    at   900 

R.P.M.  and  150  h.p.  at  1200  R.P.M.,  delivering  1,500,000  gallons  per  24  hours  against 

domestic  pressure  of  80  to  90  lbs.  and  fire  pressure  135  to  140  lbs., 

North  Shore  Power  Co.,  Three  Rivers,  Que. 


Power  Plants 


Condensers 


The  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO. 

Limited 
Head  Office  and  Works,  MONTREAL 


Montreal  Toronto 

New  Glasgow 


Sai.ks  Offices  : 
Winnipeg 
Ottawa 


Va.ncouver 


Cobalt 


Alberta 
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THE  STANDARD 

FOR 

RUBBER 

INSULATION 


TRADt  MARK 
R.eg.  V.  S.    Pa^tent      ffice 


OICOnsriTEl    HsrSTTL-A-TEID 

maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.  They  improve  with  age. 
The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE   COMPANY,   Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


Induction    Motors 


RUGGED  DESIGN 

HIGH  POWER 
FACTOR 

LOW  TEMPERATURE 
GUARANTEES 

Bulletin   100 


The    PACKARD     ELECTRIC     CO..    Limited 


Works:    St.   CalKa.rines 

[27-129  Bell  Tel.   Bdg. ,   Montreal. 


Somerset  Block,   Winnipeg. 
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New  Canadian  Supply  Factory. 

All  important  additicni  to  the  Canadian  factories  pro- 
ducing t'leetrieal  supplies  is  tlial  of  Eleetric-al  Special- 
ties, Limited,  whose  premises  on  Shuter  street.  Toronto. 
are  well  equipped  for  their  purposes.  They  have  under- 
taken the  manufacture  of  "X  Cells"  dry  batteries.  The 
liiKht  duty  on  the  imported  article  makes  it  probable 
that  tliey  will  find  a  good  Canadian  field.  The  manager 
of  the  company.  Mr.  Alfred  Landau,  has  been  manufac- 
turing batteries  for  many  years  and  is  well  known  in  the 
electrical  world. 

The  class  of  batteries  now  being  made  in  the  Toronto 
factory  have  been  manufactured  in  Chicago  with  great 
success.  "Our  batteries,"  said  Mr.  Landau,  "are  not  an 
experiment,  but  the  result  of  many  years  of  investiga- 
tion and  study  by  leading  ignition  and  telephone  engin- 
eers." ilr.  Landau  stated  further  that  the  company 
have  plenty  of  capital  to  carry  on  a  large  business,  and 
will  guarantee  the  material  and  workmansaip  of  their 
batteries.  A  material  advantage  that  they  will  possess 
as  Canadian  manufacturer.s  i.s  the  fact  of  having  to  pay 
duty  only  once.  American  manufactun;rs  import  their 
raw  material  from  Europe,  paying  an  import  duty,  while 
the  Canadian  buyer  of  American  batteries  has  still  an- 
other duty  to  iiay. 


MOONLIGHT  SCHEDULE  FOR  MAY. 


Date. 

Light. 

Date. 

Extinguish. 

No.  of 
Hours 

May    , 

7   20 

May   2 

4    20 

9  00 

2 

7    20 

3 

4    20 

9  00 

.1 

7  20 

4 

4   10 

8  50 

4 

7  20 

5 

4    10 

8  50 

.S 

,0  30 

6 

4    10 

s  40 

6 

1 1    10 

7 

4    10 

5  00 

7 

u   50 

8 

4    10 

4    2.> 

9 

0  20 

9 

4    .0 

3  SO 

lo 

0  50 

10 

4    10 

3  20 

I  1 

I   20 

I  I 

4    lo 

2  50 

■2 

I  40 

12 

4    ■>' 

2  30 

'3 

2   10 

'3 

4    10 

2  00 

'4 

No  Light 

'4 

No  Lijiht 

'5 

" 

13 

i       (t 

16 

"        " 

if> 

"        " 

'7 

7  40 

17 

lo  30 

2  50 

i8 

7  40 

18 

11    40 

4  00 

'9 

7  -40 

19 

0  40 

5  00 

20 

7  40 

21 

I    30 

.s  50 

21 

7  40 

22 

2    10 

6  30 

22 

7  40 

23 

2   50 

7    10 

23 

7  4" 

24 

3   20 

7  40 

24 

7  40 

25 

3   50 

8    10 

25 

7  40 

26 

3  50 

8  10 

26 

7  .SO 

27 

3  .S'-> 

8  00 

27 

7  50 

28 

3  50 

8  00 

28 

7  .S' 

29 

3   .so 

8  00 

29 

7  50 

3^'' 

3  50 

8  00 

30 

7  .so 

31 

3  .SO 

8  ro 

31 

7  .so 

Jun.    , 

3  50 

8  00 

Total 168  30 


•ALAMO" 

Gas    or     Gasolene  Engines    for 
Electric   Lighting 

Made  in  sizes  from  5  lo  50  H.    P.     Designed     specially 

for  running  Dynimos  and  can  be  operated  on    Natural 

Gas,   Artificial  Gas  or  Gasoline. 

Quotations  to  Trade  only. 

E.    S.    COOPER 

128  Adklaide  St.  E.  -  Toronto,  Ont. 


FUSE  WIRE 


BATTERY    ZINCS 
BATTERY  COPPERS 
WIRE     SOLDER 
SPECIAL  ARMAIURE 

BABBITT  METAL 

THE  CANADA  METAL  GO. 

LIMITED 

WILLIAM  ST,     -     TORONTO,  ONT. 

Phone    M    1729. 


THE  TELEPHONE 


Is  a    Companion,  Friend    and  Servant 

Combined. 
Invaluable     for     convenience     in     the 

household. 


LONG  DISTANCE  TELEPHONE  SERVICE 

has    no    equal     for    the     facility    it     affords    in 
business  life. 

Full  particulars  as   lo  rates    and    service  at    the 
nearest  office  of  the 

BtLi  mmw  mm  of  mm 


"CALVADUCT"««o"LORICATED" 
CONDUITS 

FOR    INTERIOR     CONSTRUCTION 

Conduits  Company    Limited 

Sole  Manufacturers  under  Canadian  and 
17.  .S.  Letters  Patent. 

TORONTO  -  CANADA 
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HIGH  EFFICIENCY 
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LAMPS 


Wiiiii';   10:;    I'kkks 


The  Sunbeam  Incandescent  Lamp  Co.  of  Canada,  Limited 

M.iiil    Otii,.  \  „ll,iv,--lclil    Olli,,-   .111,1    W.inlu.Ms,    :  I  .,,1...', 

TORONTO     251   Notre  Dame  Street,  WINNIPEG        ST.  CATHARINES 
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We  Can  Sho>v  You 

THAT   IT   PAYS 


How    About 

this 

SHADE   HOLDER 


No.   5339 
in 

Brush    Brass,    Rich   Gilt 
or  PoHshed  Brass  Finish 

at  75c  per  doz.   less  "40  per  cent. 


To    B\iy 


Write  us 

for 
information   and   prices 


We   Also 

Carry 

HUBBELL  SHADES 


No.   5429 

ALL    STYLES 

To  Suit 

ALL    PURPOSES 

Ask  about  them 


THE  R.  E.  T.  PRINGLE  CO.,  LIMITED 


MONTREAL.  QUE. 
»  WINNIPEG.  MAN. 


CANADIAN  INVENTION 
CANADIAN  ENTERPRISE 
CANADIAN  CAPITAL 


CANADIAN 

INDEPENDENT 

TELEPHONES 


Canada  invented  the  Telephone. 
Canadians  invented 

CENTRAL  ENERGY  AUTOMATIC  TELEPHONY 

We  are  building  up  a  new  Canadian  industry,  manufacturing  and  operating  Tele- 
phones and  Telephone  Supplies  in  Canada  in  opposition  to  the  Telephone  Trust. 

We  have  a  FULL  LINE 

Magoeto-Central  Enegry  Manuel-Lorimer  Automatic 

We  are  prepared  to  engineer,  equip  and 
instal      complete      telephone     systems. 


Write  for  Particilaks 


Canadian  Independent  Telephone  Compa^ny,   Limited 

26  Duncan  Street,  TORONTO,  Ont. 
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ELECTRICAL 
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ALL     TYPES     AND     CAPACITIES 


4000  KVA  6600  VOLT  COUPLED  TYPE  GENERATOR 
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^  CROCK,.. 

^^^  CO.,  LIMITED  '^^j. 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 


Head  Office:  41   Street  Railway  Ciiamisers 

MONTREAL 
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With  or 
Without  Meters 


Electric  Hoists 


All  Sizes 
Wrife  for    Bulletin 


The 


Jenckes  Ma^chine  Co.,  Li 


mited 


Sales  Offices: 

St.  Catha.rines,  Rr)sslaLnd,  Vancouver 

Ha.1  fax.  Coba.lt. 

KINDLY    ADDRESS    ENOUIRIES    TO    NEAREST    SALES    OFFICE 


Executive    Office: 
Sherbrooke    Que. 


Works: 
Sherbrooke,  Que. 
St.  Catharines,  Ont. 


ONEIDA 

ONEIDA  COMML 

GALVANI2 

LED 

Niaga 

CHAIN 

FOR 
i    j  SUSPENDING 
^      ARC  LAMPS 

a   Falls,   Ontario 

NITY,   Limited" 

^ 

KENT  BROTHERS 

Miners  and   Hxporters  of 

CANADIAN   AMBER.  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


Arc  Lamps,  Meters, 

Transformers, 

Telephones, 

Switchboards 

and  General  Line  Material 


John  FormaLn 

24»  and  250  Craig  Street   V, . 

Montreal,  Que. 
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CANADIAN 

Electrical  News 

6  ENGINEERING    JOURNAL 

PUBLISHED     0>J      THE      FIFTH      OF      F.VERV      MONTH      nV 

HUGH  C.  MACLEAN,  LIMITED, 

TORONTO,    CANADA. 

HEAD  OFFICE       -       Confederation  Life  Building,  TOROXTO 

Telephone   M^in   2362 

MONTREAL       -       Telephone  Main  2299.      B34  Board  of  Trade 

D.  BURXSIDE,   Representative 

WLN'NIPKG Telephone  224.     3-io  Smith  St. 

ROLAXD  F.    HILL,   Representative 

VAVCOUVER       -       -       -       Telephone   2^48.       615  Hasting-s  St. 

GEO.  A.   GALL,  Representative 


AD  rUBTISEllEyTS. 

Advertising  rates  sent  promptly  on  application  Orders  for  adver- 
tising should  reach  the  office  of  publication  not  later  than  the  1st 
day  of  the  month.  Changes  in  advertisements  will  be  made  when- 
ever desired  without  cost  to  the  advertiser,  but  to  insure  proper 
compliance  with  the  instructions  of  the  advertiser,  copy  and  cuts 
should  be  received  at  least  one  week  before  date  of  publication. 

SVBSCKlfTJOffS. 

The  "Electrical  News"  will  be  mailed  to  subscribers  in  Canada, 
post  free,  for  $1.00  per  annum.  The  price  of  subscription  should  be 
remitted  by  currency,  registered  letter,  or  postal  order  payable  to 
Hugh  C.  MacLean,  Limited.  Please  do  not  send  cheques  on  local 
banks  unless  25  cents  is  added  for  cost  of  discount.  Money  sent  in 
unregistered  letters  will  be  at  senders'  risk.  Subscriptions  from 
United  States  and  foreign  countries  embraced  in  the  General  Postal 
Union.  $2.00  per  annum.  Subscriptions  are  payable  in  advance. 
The  paper  will  be  discontinued  at  expiration  of  term  paid  for  if  so 
stipulated  by  the  subscriber,  but  where  no  such  understanding 
exists,  will  be  continued  until  instructions  to  discontinue  are 
received  and  all  arrearages  paid. 

Subscribers  are  requested  to  promptly  notify  the  publishers  of 
failure  or  delay  in  delivery  of  the  paper. 

EDITOR'S  ANNlfUNCBSlKNT. 

Correspondence  is  Invited  upon  all  topics  coming  legitimately 
within   the  scope  of  this  journal. 


The  electric  art  is  malcing  wonder- 
Lighting  Progress.        ful  progress  in  many  and  varied 

directions;  in  the  rapid  evolution 
in  heating  devices,  for  instance,  on  one  hand,  and  the 
enormous  growth  of  alternating  current  traction  on  the 
other.  But  in  all  probability  the  present  researches  into 
lighting  devices  of  higher  eificiency  will  result  in  won- 
derful strides  being  shown  by  that  branch  of  the  art 
within  a  comparatively  short  time.  It  is  only  two  to 
three  years  ago  that  experiments  on  the  new  forms  of 
incandescent  lamps  began  to  bear  fruit,  yet  to-day  tanta- 
lum and  metallized  carbon  filaments  are  almost  common- 
place, while  the  tungsten  lamp  is  rapidly  becoming  a 
commercial  article.  The  Nernst,  too,  has  been  further 
developed,  in  that  a  series  street  system  has  been  per- 
fected, while  in  arc  lamps  the  flaming  and  luminous 
forms  have  appeared  on  the  market,  to  say  nothing  of 
thi?  various  developments  of  the  vapor  lamp,  such  as  the 
Cooper-Hewitt,  Moore  tube,  and  the  Quartz  lamp. 

The  magnetite  or  luminous  arc  gets  its  name  of  mag- 
netite from  the  fact  that  magnetite,  an  oxide  of  iron, 
forms  one  of  the  main  constituents  of  the  negative  elec- 
trode, the  term  luminous  coming  from  the  fact  that  the 
greater  part  of  the  light  comes  from  the  arc  itself  more 
11uin  from  the  electrodes,  which  latter  emit  most  of  the 
light  given  by  an  ordinary  carbon  arc.    The  flaming  arcs 


also  give  most  of  their  light  from  the  arc  itself,  but  this 
term  is  applied,  as  a  rule,  only  to  those  lamps  which  use 
impregnated  carbons  for  the  electrodes.  Metallic  salts 
of  various  kinds  are  used  for  this  purpose,  the  result  of 
the  combination  being  highly  increased  efficiency.  The 
color  of  the  light  varies  with  the  different  ingredients, 
yellow,  red  and  white  being  the  most  usual.  The  first, 
which  is  produced  bj-  certain  calcium  compounds,  is  the 
strongest  for  a  given  energy  expenditure,  in  other  words, 
the  yellow  carbons  are  the  most  efficient.  The  next  best 
are  the  red,  the  white  giving  relatively  the  least  light  of 
all.  It  is  noteworthy  that  while  the  luminous  arc  has 
been  developed  with  an  electrode  life  fully  equal  to  that 
of  ordinary  carbons,  the  impregnation  of  those  used  in 
flaming  arcs,  combined  with  the  fact  that  they  burn  in 
practically  open  air,  has  resulted  in  a  very  short  life 
for  this  form,  namely,  eight  to  fifteen  or  sixteen  hours. 
Efforts  have  been  made  to  increase  this  by  the  magazine 
form  of  lamp,  but  this  design  has  not  proved  very  popu- 
lar. Besides  having  this  short  life,  all  flaming  arcs  give 
off  vapors  which  are  more  or  less  disagreeable  and  attack 
brass  and  copper,  in  consequence  of  which  they  have  not 
proved  very  popular  for  anything  outside  of  advertise- 
ments, and  the  lighting  of  large  interiors,  sucli  as  rail- 
way stations,  markets,  drill  halls,  etc.  They  give  a  fairly 
good  distribution,  particularly  with  opal  globes  of  fair 
density,  though  the  tendency  is  naturally  to  throw  a 
good  deal  of  the  light  downward. 

The  vapor  lamps  represent  the  development  of  an  en- 
tirely different  principle,  and  one  that  has  for  some  time 
been  recognized  as  the  most  efficient  means  for  the  trans- 
formation of  electrical  into  light  energy,  namely,  electric 
conduction  through  rarefied  gases  or  vapors.  Perhaps 
the  best  known  of  these  is  the  Cooper-Hewitt,  which  is 
a  design  adapted  for  either  A.C.  or  D.C.  current.  An- 
other form  that  has  been  used  to  a  certain  extent  is  that 
known  as  the  Moore  vacuum  tube,  built  for  A.C.  circuits 
onl_y.  Besides  these  there  is  the  Quartz  lamp,  developed 
in  Germany,  the  present  designs  being  D.C.  only.  These 
three  forms  all  use  mereurj'  vapor  in  an  exhau.sted  liilic 
as  the  conducting  medium.  This  design,  in  common  witli 
the  mercury  rectifier,  needs  some  auxiliary  method  of 
starting,  as,  until  an  are  is  started,  the  resistance  from 
l)oIe  to  pole  is  so  high  as  to  prevent  the  normal  voltage 
producing  any  current  flow.  The  Cooper-Hewitt  and  the 
Quartz  forms  accomplish  the  desired  end  by  tipping  the 
tube  so  as  to  make  the  mercury  run  across  from  one  ter- 
minal to  the  other,  while  Mr.  ;Moore  uses  a  high  voltage 
shock  to  break  down  the  initial  resistance.  The  tubes  of 
the  Cooper-Hewitt  and  Moore  types  are  both  of  glass,  the 
i'drmcr  some  two  or  three  feet  in  length  for  each  lamp, 
while  llic  latlrr  is  made  to  extend,  by  adding  one  tube 
tn  aiiothri-.  llir  iiiiits  being  .some  six  feet  long,  right  round 
the  room  to  be  lit.  A  single  lamp  may  thus  have  a  light 
pniducing  element  which  is  twenty  or  thirty  feet  long, 
if  not  considerably  moi-e.  The  tube  in  the  Quartz  form 
is  about  six  inches  long,  and  is  made  of  quartz,  not  glass, 
hence  the  name.    The  obji^et  in  using  this  material  is  to 
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get  the  benefit  of  its  very  high  melting  point,  with  a  con- 
sequently increased  efficiency,  as  the  mercury  vapor  can 
thus  be  run  at  a  much  higher  temperature  than  if  it  were 
contained  in  glass.  Besides  this,  it  is  claimed  for  this 
design  that  the  light  is  much  whiter  than  that  of  other 
mercury  lamps. 

The  final  development  of  these  various  types  will  be 
watched  with  great  interest,  as  undoubtedly  the  next  few 
years  will  witness  many  radical  changes  in  are  as  well  as 
in  incandescent  lighting,  in  fact  it  now  looks  as  if  the  day 
of  the  old  and  faithful  carbon  filament  and  electrode 
were  well-nigh  over. 


As  we  pointed  out  in  last  month's 
The  Evasion  of  the  issue,  there  is  still  a  tremendous 
amount  of  work  done  which  is  not 
in  accordance  with  the  National  Code  requirements ;  work 
in  fact  which  not  only  violates  the  actual  letter  of  the 
law,  which  is  bad  enough,  but  which  is  directly  contrary 
to  its  spirit.  This  is,  of  course,  exceedingly  bad  for 
everyone  in  any  way  connected  with  electrical  undertak- 
ings, as  well  as  for  the  actual  customer  himself,  because 
such  violations  are  sure  to  cause  trouble  sooner  or  later. 
This  trouble  may  come  in  the  shape  of  a  death  from  elec- 
tric shock,  it  may  come  as  a  serious  fire,  or  it  may  show 
itself  in  the  milder  form  of  interruptions  to  the  service, 
but  come  it  certainly  will,  if  we  do  not  obey  the  laws  set 
down  for  our  best  and  proper  guidance.  This  is  so  ob- 
viously true  that  no  one  now  really  cjuestions  seriously 
the  great  necessity  for  installing  all  wiring  in  strict 
accordance  with  every  Code  requirement. 

This  then  being  true,  what  is  going  to  be  done  about 
that  great  number  of  installations  which,  put  in  years 
ago,  have  never  been  touched  from  that  day  to  this.    We 
are  all  aware  that  in  a  large  percentage  of  them  even  a 
cursory  inspection  would  reveal  fault  after  fault  of  the 
most  glaring  character.     This  is  a  phase  of  the  question 
which  demands  most  serious  and  immediate  attention, 
unless  we  are  content  to  harbor  a  grave  menace  without 
making  any  effort  to  get  rid  of  it.  "The  fire,  it  is  thought, 
was  probably  due  to  defective  electric  wiring"  is  becom- 
ing such  a  stereotyped  expression  in  the  daily  press  that 
it  is  now  more  or  less  recognized  as  a  convenient  way  of 
saying  that  they  don't  know  what  caused  it.     Still,  if 
some  of  the  worse  conditions  that  now  exist  in  old  work 
are  not  soon  eliminated,  there  is  great  danger  that  the 
expression  will  become  true  to  an  alarming  extent.  Prob- 
ably the  most  flagrant  violation  of  the  Code  is  in  the  con- 
tinued use  of  old  open  link  fuse  blocks,  the  majority  of 
which  to-day  have  not  even  the  mica  or  porcelain  covers 
with  which  they  were  originally  equipped.    For  instance, 
last  week  we  saw,  in  passing  through  one  of  the  best 
known  hotels  in  Ontario,  a  large  uncovered  link  fuse 
block  in  the  ceiling  of  one  of  the  halls,  and  directly  over 
a  carpet.     Greater  possibilities  for  starting  a  fire  are 
scarcely  to  be  found  in  the  electric  art,  and  a  fire  once 
started   in   that   particular  building  would  in'  all'  prob- 


ability leave  absolutely  nothing  but  a  heap  of  ashes,  as 
it  is  entirely  wood  from  top  to  bottom.  Then  again,  take 
the  way  in  which  wires  are  led  through  partitions,  and 
even  through  metal  ceilings,  without  tubes  or  any  other 
protection.  Without  any  question  the  Underwriters  have 
a  .serious  situation  to  face  in  this  matter;  in  fact  if  they 
do  not  do  something,  while  continuing  their  very  strict 
and  eminently  proper  supervision  over  all  new  work, 
they  lay  themselves  open  to  the  charge  of  straining  at  a 
gnat  while  swallowing  a  camel.  Further,  the  situation  is 
also  up  to  the  electric  light  company,  in  that  without 
action  on  their  part  the  Underwriters  are  materially  han- 
dicapped. Let  every  manager,  therefore,  who  values  the 
reputation  of  electric  light  and  power,  take  the  necessary 
steps  to  co-operate  with  the  Underwriters  in  an  effort  to 
get  all  old  work  gone  over  and  brought,  in  the  main 
points  at  least,  up  to  date.  The  Canadian  Underwriters 
have  done  good  work,  and  doubtless  propose  to  improve 
as  opportunity  presents  itself,  but  they  need  co-opera- 
tion, particularly  in  this  most  important  matter. 


Ontario  Government's  Power  Plans. 

^Ir.  P.  W.  Sotlunan.  chief  engineer  of  the  Ontario 
Hydro-Electric  Power  Commission,  will  leave  early  this 
month  for  a  trip  to  California,  Mexico,  Colorado,  Michi- 
gan and  other  localities  in  the  south  to  investigate  the 
existing  high  power  transmission  lines  in  use.  It  is  ex- 
pected that  the  outcome  of  the  present  situation  in  the 
Ontario  power  matter  will  be  the  erection  by  the  Gov- 
ernment Commission  of  its  own  transmission  line.  This 
course  has  not  yet  been  definitely  decided  upon,  but  it 
hangs  at  present  in  the  balance,  with  strong  indications 
in  the  direction  mentioned.  If  this  becomes  the  case, 
the  information  obtained  by  Mr.  Sothman  on  his  trip 
will  be  extremely  useful.  There  are  now  transmission 
lines  carrying  100,000  horse-power  in  the  States  and 
.some  higher  still,  and  in  order  to  adopt  the  most  up-to- 
date  methods,  comparisons  of  these  will  be  necessary. 
Mr.  Sothman  expects  to  occupy  a  fortnight  on  the  trip, 
and  on  his  return  to  be  in  a  po.sition  to  decide  upon  the 
most  important  details,  in  case  the  Government  orders 
the  erection  of  its  own  transmission  line. 

Requests  for  power  from  the  Commi.ssion  have  come  in 
from  the  following  municipalities:  Toronto,  10,000  h.p. ; 
London,  5,000  h.p.;  Gait,  1,200  h.p.;  Guelph.  2,500  h.p.; 
Hamilton.  1,500  h.p.;  Berlin.  1.500  h.p.;  New  Hamburg, 
250  h.p.;  Woodstock,  1,200  h.p.;  St.  Thomas,  1.500  h.p.; 
Waterloo.  685  h.p.;  Brantford,  1,500  h.p.;  Stratford. 
1.500  h.p.;  St.  .Mary's.  1.500  h.p.;  Preston,  600  h.p.; 
Hespeler,  400  h.p. ;  a  total  of  30,835  h.p. ; 


A  new  railway  company  to  be  called  the  Great  Ameri- 
can Railway  has  filed  articles  of  incorporation.  It  is  to 
run  between  Cliicago  and  Winnipeg. 
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Alberta  Buys  Out  the  Bell  Company. 

The  jnirehase  of  the  Bell  Telephone  Company's  plant 
in  Alberta  by  the  Provincial  Government  is  reported  to 
have  been  completely  arranged.  Hon.  W.  H.  Cushing, 
ilinister  of  Public  Works  for  Alberta,  was  in  Montreal 
during  the  last  week  in  March  completing  the  necessary 
negotiations  with  the  company  there.  The  purchase 
price  which  the  company  asked  was  $750,000,  but  Hon. 
Mr.  Cushing  thought  this  was  too  much  and  held  out 
for  a  lower  price,  which,  it  is  reported,  was  accepted 
by  President  Sise  of  the  Bell  Telephone  Company.  The 
figure  reported  to  have  been  agreed  upon  is  $675,000. 

Since  its  erection  into  a  Province,  Alberta,  has  been 
constructing  its  own  telephone  system,  and  this  is 
already  as  large  as  the  one  which  it  has  now  purchased 
from  the  Bell  Company.  The  province  will  now  be  in 
a  good  position  to  carry  on  extensive  operations.  Hon. 
Mr.  Cushing  has  stated  that  the  province  intends  to  in- 
crease its  system  as  occasion  warrants  and  to  run 
the  telephone  department  so  economically  that  there  will 
be  no  inducement  for  any  private  company  to  try  to 
enter  the  field.  He  further  has  stated  that  there  is  a 
.strong  feeling  throughout  the  West  in  favor  of  public 
ownership  of  telephones,  and  has  expressed  a  conviction 
that  the  Government  of  Saskatchewan,  which  has  already 
done  a  good  deal  of  telephone  building,  will  soon  follow 
the  example  set  by  ilanitoba  and  Alberta. 


Cancel  Niag'ara  Power  Company. 

The  annual  report  of  the  Niagara  Falls  Park  Com- 
mission has  been  presented  to  the  Ontario  Legislature. 
The  report  deals  with  the  impi-ovements  which  have  been 
made  during  the  past  year  and  goes  on  to  discuss  the 
charters  which  have  been  granted  by  the  Dominion  Par- 
liament to  several  corporations  for  generating  power  in 
the  Niagara  district.  Impressed  with  the  vital  import- 
ance of  this  subject,  the  Commissioners  draw  attention 
to  the  fact  that  these  charters  have  not  up  to  the  pre- 
sent time  been  proceeded  with.  Continuing  it  says : 
"Without  question  the  works  already  constructed  by 
the  three  companies  operating  on  the  Canadian  side  are 
of  sufficient  capacity  to  supply  the  demand  for  electri- 
city for  lighting  and  power  purposes,  for  Canadian 
users,  for  a  great  many  years  to  come.  As  the  unde- 
veloped charters  are  all  without  limitation  as  to  the  vol- 
ume of  power  which  may  be  developed,  and  without  re- 
strictions as  to  the  quantity  of  water  which  may  be 
taken  for  such  developments,  it  is  essential  to  the  safe- 
guarding of  the  Falls  that  immediate  steps  should  be 
taken  to  cancel  them,  or  to  place  a  limit  on  their  opera- 
tions, so  that  the  menace  they  now  present  to  the  pre- 
servation of  the  Falls  as  a  great  natural  wonder  may  be 
removed.  In  this  connection  the  commissioners  would 
strongly  recommend  that  the  Government  of  the  Pro- 
vince of  Ontario,  being  chiefly  interested,  should  be  offi- 
cially represented  at  any  international  conference  that 
may  be  held,  having  in  vie^'  the  uses  of  the  waters  of 


Niagara  for  commercial  purposes  or  for  the  limitation  of 
such  uses  in  furtherance  of  the  preservation  of  the 
Falls." 

The  report  also  refers  to  the  system  of  measurement 
for  ascertaining  the  sum  payable  by  the  power  companies 
as  rental  for  power  disposed  of  in  excess  of  the  amounts 
for  which  a  fixed  sum  was  to  be  paid  by  the  company, 
viz.,  10,000  horse-power  by  the  Canadian  Niagara  Power 
Company  and  by  the  Electrical  Development  Company, 
and  20,000  horse-power  by  the  Ontario  Power  Company. 
The  Commissioners  state  that  with  the  advice  of  their 
solicitors  they  have  rendered  accounts  to  the  Canadian 
Niagara  and  the  Electrical  Development  Companies  for 
the  excess  power  generated  by  them.  The  accounts  were 
computed  upon  the  "increasing  rental,  peak  power" 
system,  as  defined  by  Dr.  Galbraith.  The  companies, 
however,  claimed  that  under  their  agreements  payments 
should  be  made  only  upon  the  average  daily  load,  that 
is  to  say,  the  "fluctuating  rental  average  power"  sys- 
tem. Payment  of  excess  rentals  on  this  basis  has  been 
tendered  by  one  of  the  power  companies. 

The  two  companies  referred  to  have  applied  to  the 
Lieut€nant-Governor-in-iCouneil  for  a  hearing  upon  the 
matter.  Until  a  date  is  fixed,  arrangements  have  been 
made  for  the  acceptance  of  the  payments  tendered,  to  be 
applied  pro  tempore,  without  in  any  way  prejudicing 
the  rights  of  either  party.  The  financial  statement  in- 
cluded in  the  report  .shows  that  the  Canadian  Niagara 
Power  Company  has  already  paid  excess  rentals  amount- 
ing to  $10,655.  The  Ontario  Power  Company  has  not 
yet  exceeded  its  20,000  horse-power  limit,  and  so  no  ex- 
cess rental  was  payable  by  them. 

The  Commission  during  1907  received  from  the  three 
power  companies  $76,655  in  rentals;  from  the  Interna- 
tional Railway  Company  $10,000,  Zybach  &  Company 
$9,000,  Brock's  Monument  tolls  $996.65,  wharf  privi- 
leges $501,  sundries  $399.28,  a  total  of  $97,552.68.  On 
capital  account  $37,241.75  was  expended  and  oti  main- 
tenance account  $25,162. 

During  the  heavy  blasting  operations  by  the  power 
companies  all  work  in  connection  with  the  installation  of 
the  systems  of  greenhouses  for  tropical  plants  was 
deferred.  It  is  now  proposed  to  take  up  this  work  dur- 
ing the  .summer  in  conformity  with  a  general  scheme 
which  will  shoi-tly  enhance  the  enjoyment  of  winter  visi- 
tors to  the  park. 


Publications. 


"SuccessoiN  to  the  ilead-mi'U "  is  the  title  of  a  neat 
booklet  which  the  Hamilton  Anchor  Company,  Ijimited, 
ha\e  recently  issued,  describing  their  labor-saving  Swan 
and  Atlas  Guy  Anchors.  These  anchors  are  for  sale  by 
all  the  leading  jobbers  of  line  material  who,  will  be 
pleased  to  send  a  copy  of  the  booklet  to  those  who  want 
to  cut  down  tlieir  guying  expense. 


High    Voltage  Insulator  Manufacture 


?v  Walter  T.  Goddard. 

(Continued  from  last  Issue) 


So  much  space  has  been  given  to  discussing  the  value 
of  the  insulator  when  under  rain,  that  its  pleasant 
weather  qualities  may  seem  to  have  been  overlooked, 
but  there  are  sudden  and  severe  demands  upon  the  in- 
sulator in  the  pleasant  weather,  mainly  from  lightning 
and  switching.  When  a  rise  of  potential  far  above  nor- 
mal working  voltage  comes  upon  a  perfectly  dry  in- 
.snlator,  the  stress  between  line  and  wire  and  pin  is  very 
sensibly  increased  and  that  this  stress  shall  not  be  too 
.severe,  the  distance  between  line,  wire  and  pin  should 
be  made  ample  by  the  introduction  of  several  shells  of 
porcelain.  The  specific  inductive  capacity  of  porcelain 
or  its  flux  carrying  capacity,  is  a  perfectly  definite  thing, 
compared  to  air  about  4.4,  so  that  for  any  given  potent- 
ial, area  of  contact  and  thickness  of  shell,  the  density  is 
determined. 

Porcelain,  however,  unlike  some  dielectrics,  gives  due 
notice  when  overburdened,  by  a  pale  violet  light  over  its 
entire  surface.  Fig.  9  shows  two  porcelain  shells  sub- 
jected to  100,000  volts,  their  very  evident  distress  being 
photographed  by  their  own  light.  Pig.  10  shows  better 
than  can  words,  how  it  is  that  so  many  lines  have  trouble 
with  central  shells  breaking  down.  The  designers  in  this 
case  had  failed  to  provide  against  the  great  concentra- 
tion which  will  in  time  disrupt  the  finest  porcelain.  Fig. 
11  shows  one  of  the  largest  insulators  ever  built,  being 
tested  at  175,000  volts,  its  distress  being  very  evident 
and  presaging  early  break-down.  How  very  little  it 
takes  to  correct  this  fault  is  easily  seen  by  a  moment's 
contemplation  of  the  fact  that  the  stress  within  the 
porcelain  will  vary  inversely  as  the  square  of  the  distance 


Fig.  9. 


between  terminals,  and  a  glance  at  Fig.  12,  which  shows 
comparative  tests  of  a  two  and  a  three-piece  insulator 
simultaneously.  From  these  experiments  it  appears  that 
to  avoid  getting  into  serious  trouble  when  potentials 
somewhere  near  the  arcing  over  capacity  of  the  insulators 
are  applied,  it  is  necessary  to  provide  considerable  body 
of  insulating  material  between  line  and  pin. 

Mechanically,  insulators  can  be  designed  for  any  load 
by  the  proper  disposition  of  material.  Good  electrical 
porcelain  has  a  crushing  strength  in  excess  of  15,000 
pounds,  and  tensile  strength  ranging  between  1,500  and 
2,000  pounds,  per  square  inch. 

The  latest  development  in  excessively  high  voltage  in- 
sulators is  but  a  reversion  to  a  type  long  since  discarded 
by  lower  voltage  engineers,  i.e.,  the  underhung  or  sus- 
pended type  of  insulator.  Reference  t-o  old  telegraph 
manuals  shows  that  the  first  English  telegraph  .systems 
were  insulated  by  underhung  insulators  of  bowl-shaped 
porcelain.  To  come  down  to  the  present,  all  our  trolley 
wires  are  suspended  below  the  supporting  device.  For 
years,  wirch'ss  telegrajih  companies  have  been  using 
strain  insulators  in  series,  so  the  newest  high  voltage 
insulator  is.  in  reality,  the  oldest.  Fig.  13  shows  a 
modern  development  of  the  underhung  insulator  of  5 
units,  designed  I0  operate  at  lOO.OOO  volts,  grounded  neut- 
r;il.  with  a  factor  safety  of  4.  Tt  is  intended  to  allow 
the  conductor  to  swing  freely  in  any  dinn-tion.  Figs.  14 
and  15  .show  towers  for  a  100.0(1(1  volt  line  using  su.s- 
pended  insulators. 

The  reason  for  using  suspended  insulators  is  largely 
a  matter  of  cost  since  it  is  entirely  possible  to  build 


CANADIAN  ELECTRICAL  NEWS 


»S 


porcelain  insulators  of  the  conventional  type  of  sufficient 
size  to  successfully  operate  at  any  voltage,  but  the  ex- 
treme height  and  diameter  of  a  pin  type  insulator  for 
100,000  or  150,000  volts,  makes  the  cost  prohibitive.  A 
suspended  type  of  insulator  has  several  advantages 
which  it  is  well  to  understand  before  going  into  details 
of  design.  Of  paramount  importance  is  the  unit  forma- 
tion making  it  possible  to  increase  the  effective  insulation 
whenever  it  is  desired  to  raise  the  line  voltage  or  where- 
ever  it  seems  desirable  to  present  extra  leakage  surface 
because  of  salt  fogs  or  smoke  from  railways  and  factories. 
Many  lines  start  operation  at  much  lower  potential  than 
designed  for,  because  the  initial  load  is  light  and  the 
potential  need  be  increased  only  when  regulation  de- 


mands it.  With  the  pin  type  of  insulator  there  is  no 
alternative  but  to  invest  at  the  start  in  the  largest  in- 
sulators which  the  line  will  ever  need,  whereas  in  the 
suspended  form,  additional  units  may  be  introduced 
whenever  the  growth  of  power  business  warrants  an 
increase  in  potentials.  In  the  pin  type  of  insulator  the 
nearness  of  line  wire  and  pin  must  always  prove  a  weak 
point  for  lightning  assault  as  well  as  an  aggravator  of 
line-charging  current  difficulties.  The  suspended  type 
gets  away  from  both  difficulties  by  a  wide  separation  of 
line  conductor  and  supporting  structure.  Incidentally 
the  position  of  the  conductor  below  the  cross-arm  per- 
mits the  supporting  structure  to  act  as  a  lightning  rod, 
and  so  to  relieve  the  line  of  much  lightning  stress. 

'Mechanically,  provision  must  be  made  to  prevent  the 
swinging  conductor  from  coming  too  near  the  tower 
structure,  but  the  extra  length  of  cross-arm  necessitated 
by  this  feature  is  more  than  compensated  for  in  cost,  by 
the  fact  that  there  are  no  twisting  strains  upon  the  arm. 

Insulator  unit  formation  presents  another  very  posi- 
tive advantage  in  the  matter  of  breakage.  When  a  shell 
of  a  pin  type  insulator  becomes  cracked  or  broken,  the 
whole  device  is  rendered  worthless  as  it  is  utterly  im- 
possible to  break  the  cement  joint  forming  the  bond  be- 
tween shells.  Further,  the  cracking  of  a  shell,  especially 
an  inner  shell,  may  cause  immediate  shut-down,  or  at 
least,  shut-down  during  the  first  severe  rain  storm.  On 
the  contrary,  the  breaking  or  cracking  of  one  of  the 
shells  of  a  suspended  unit  type  insulator  takes  away,  but 
that  one  unit  from  the  series;  thus,  in  the  case  of  a  5 
xinit  100,000  volt  insulator,  a  broken  unit  reduces  the 
total  strength  but  20  per  cent. 

With  these  very  evident  advantages  it  is  small  wonder 
that  with  voltages  reaching  toward  100,000,  the  under- 
hung insulator  should  be  adopted.  The  first  question, 
that  of  mechanical  strength,  was  promptly  disposed  of 
by  so  designing  porcelain  parts  that  strains  were  all 
compression.      The    next    question,    that    of    electrical 
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strength  undei-  normal  operating  conditions,  was  not  so 
easily  solved.  In  the  first  designs,  single  shells  of  porce- 
lain of  5-8  inch  thickness  were  used,  but  when  a  series 
of  5  such  shells  was  subjected  to  a  300,000  volt  test,  a 
new  condition  was  found  to  have  been  introduced  in  the 
way  of  a  potential  rise  around  the  first  units,  and  it  was 
found  by  repeated  test  that  any  sudden  application  of 
potential,  or  even  change  in  potential  already  applied, 
would  puncture  the  end  shells,  which  if  made  of  econ- 
omical pottery  size,  i.e.,  14  inch  diameter,  would  have  a 
flash-over  potential  of  approximately  the  ultimate  punc- 
ture strength.  This  condition  analyses  somewhat  as 
follows:  The  shells  and  metallic  connecting  links  form 
a  condenser  of  certain  definite  capacity,  which  for  the 
sake  of  analogy  may  be  likened  to  a  mass  of  rubber  or 
other  elastic  material.  Carrying  out  the  analogy,  the 
rubber  is  struck  a  smart  blow  with  a  hammer.  The  sur- 
face struck,  and  layers  of  material  immediately  adjacent 
to  it.  feel  the  force  of  the  blow  most  severely,  and  if  the 
mass  be  thick  and  of  great  inertia,  the  force  of  the  blow 
is  barely  perceptible  on  the  surface  opposite  to  that 
where  the  blow  was  struck.  ^Moreover,  the  elastic  mat- 
erial is  no  sooner  struck  and  compressed  than  it  attempts 
to  return  to  its  normal  shape.  This  property  of  inertia 
is  duplicated  in  the  action  of  condensers  in  series,  call 
it  what  you  wish,  dielectric  hysteresis  or  anything  else, 
the  effect  is  there,  and  if  proper  precautions  are  not 
taken,  the  outer  layer  of  resisting  medium,  in  this  case 
a  porcelain  .shell,  will  be  disrupted.  Unquestionably  the 
dielectric  strength  of  the  unit  must  be  increased,  and 
the  proper  method  is  by  .supplying  an  inner  protecting 
shell  so  that  the  puncture  strength  of  the  built  up  unit 
shall  be  far  in  excess  of  its  flash-over  potential.  A  unit 
so  constructed  is  practically  indestructible  and  will 
carry  continuously  its  flash-over  potential  with- 
out heating  or  its  surface  being  covered  witli 
static,  wliich  impairs  the  efficiency  by  shorten- 
ing the  leakage  path.  Under  normal  operating 
conditions  the  end  unit  is  the  only  one  which  is  sub- 
ject to  unusual  strains,  but  the  failure  either  by 
mechanical  breakage  or  arcing  over,  may  at  any  time  put 
similar  strain  upon  the  other  units,  so  it  is  a  wise  pro- 
vision to  guard  all  shells  against  possible  puncture. 
Having  made  the  unit  .secure  against  puncture,  the  next 
concern  is  with  leakage  distance,  which  must  be  made  of 
sufficient  length  to  prevent  any  considerable  current  flow 
when  the  entire  surface  is  covered  with  a  thin  film  of 
water.  Here  again,  co.st  governs,  since  the  unif  con- 
struction permits  the  use  of  a  few  large  or  several  small 
parts.  As  noted  before,  14  inches  is  an  economical  size 
for  the  potter  to  produce,  and  as  the  metal  parts  are  the 
same  for  any  diameter  of  shell,  it  is  this  size  which  re- 
turns most  in  insulation  for  each  dollar  invested.  Fig. 
Ifi  shows  the  construction  of  a  unit  of  a  modern  100,000 
volt  in.sulator.  The  shape  of  the  shells  is  not  of  import- 
ance .since  in  testing  to  flash-over  under  working  condi- 
tions, pains  were  taken  to  wet  all  surfaces  thorouglily 
and  so  produce  artificially  the  worst  possible  conditions: 
but  it  must  not  be  taken  for  granted  that  leakage  over 


an  insulator  is  a  desirable  thing,  in  fact,  the  lime  when 
an  insulator  will  leak  suffieiently  to  dry  itself  should  be 
po.stponed  as  long  as  possible  by  logical  designing.  To 
accomplish  this  it  is,  of  course,  necessary  to  permit  as 
little  water  as  possible  to  spatter  on  the  under  side  of 
the  shells,  and  this  is  best  effected  by  deflecting  the  water 
away  rather  than  toward  the  insulator.  If  this  were  the 
only  thing  to  consider,  the  best  shape  of  shell  would  still 
be  in  question.  There  arc,  however,  other  conditions. 
Wlicn.  in  the  course  of  a  severe  storm  the  under,  as  well 
as  the  upper  shell  surfaces  have  become  thoroughly  wet 
and  leakage  luis  commenced,  the  first  spot  to  liecome  dry 
is  the  inside  of  the  innermost  shell  at  the  point  of  small- 
est cross-section,  "  .\  "  in  Fig.  K),  and  a  small  ai"c  is  at 
once  f(U'med  wliicli,  if  allowed  to  persist,  will  heat  and 
crack  tlic  slidl.  To  avoid  this  the  edge  of  the  shell  is 
brouglit  down  till  the  point  "B"  is  of  .such  distance  as 
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to  induce  the  arc  to  play  between  "B"  and  the  malleable 
iron  cap  "C"  of  the  unit  immediately  below. 

An  are  of  considerable  magnitude  may  be  maintained 
between  these  two  points  without  heating  the  shells 
above  sufficiently  to  cause  cracking,  since  the  air  currents 
established  tend  to  keep  down  the  temperature.  Current 
sufficient  to  support  an  arc  between  "B"  and  "C"  will, 
unless  the  rain  be  very  heavy  indeed,  dry  a  portion  of  the 
surface  between  "D"  and  "E"  which  cau.ses  the  arc  tn 
straighten  out,  and  if  there  be  sufBcient  current  at  high 
voltage,  it  will  eventually  be  held  between  the  conductor 
and  the  supporting  structure.  Fig.  13  shows  the  pro-  C 
gressive  breaking  down  between  the  beginning  of  actual  jj 
leakage  and  the  maximum  arc,  which  is  not  sufficiently  ^ 
close  to  the  insulator  to  damage  it.  With  only  500  K.  W. 
at  300,000  volts  available,  the  above  deductions  were 
found  to  be  true  and  the  ability  of  the  design  to  rid  it.self 
of  arcs  formed  upon  it,  demonstrated  beyond  question. 
The  suspended  insulator  thus  becomes  an  automatic  re- 
lief valve,  which  may  be  relied  upon  to  discharge  the 
line  safely  and  effectively  without  damage  to  itself  or 
serious  interruptions  to  the  service. 

The  curves  of  Fig.  17  show  action  of  a  5  unit  insul;il(ir 
under  partially  wet  and  wholly  wet  conditidiis.  and  \irv- 


mit  of  estimate  a.s  to  probable  operating  safety  factor. 
The  current  values  which  were  used  in  plotting  these 
curves  were  obtained  by  means  of  a  Thompson  voltmeter, 
calibrated  in  amperes,  introduced  into  the  high  voltage 
winding  at  its  middle  point.  One  side  of  the  instrument 
was  well  earthed  in  order  to  protect  the  operator.  Volt- 
ages were  gotten  by  means  of  a  needle  gap  carefully  pro- 
tected from  air  currents. 

The  method  of  utilization  of  freely  suspended  insulat- 
ors may  be  of  interest.  Fig.  14  shows  a  modern  100,000 
viAt  Uuo  using  suspended  insulators,  this  particular  tower 
iMi-rying  vertical  load  only,  due  to  weight  of  cable  and 
such  side  strain  as  may  come  from  wind  pressure.  Fig.  15 
shows  a  dead  ending  tower  for  iise  wherever  the  tower 
nirangements  depart  from  a  straight  line.  Figs.  18  and 
in  show  in  detail  how  this  dtead-ending  is  accomplished, 
and  how  the  cable  is  passed  from  one  end-clamp  to  the 
other. 

The  underhung  system  of  insulation  works  out  with 
pleasing  directness  and  simplicity,  and  its  comparative 
cheapness  argues  for  its  w-ide  adoption  for  the  higher 
voltages.  The  cost  of  such  insulators,  as  at  present 
manufactured,  ranges  from  sf!l.60  to  $2.00  per  unit,  de- 
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Fig.   1 7. 

pending  on  the  nature  of  the  fittings.  At  least  two  14- 
inch  units  would  be  required  for  60,000  volts,  and  as 
good  60,000  volt  insulator  can  be  secured  for  prices 
ranging  between  $1.70  and  $2.30  each,  the  question  of 
the  use  of  suspended  units  for  voltages  below  75,000  to 
80,000  is  largely  one  of  safety,  factor  and  investment. 

The  foregoing  has  given  little  which  could  be  used  in 
the  determinntinn  of  the  proper  insul;ilor  to  ns(>  I'or  any 
pai-ticiilar  vultagc  Mini  il  is  (|iiitc  in  pniiit  lo  add  hci-c 
that  every  case  is  siM'ciai.  Insulators  well  suited  to  one 
liicality  are  ouit  of  reason,  in  safety  factor  provided,  for 
use  elsewhere.  A  single  transmission  line  of  less  than 
100  miles  in  length  may  easily  pass  from  high,  clear 
mountain  air  to  foggy,  smoky,  surroundings,  which  are  a 
constant  menace  to  continuity  of  service.  Again,  the 
cost  of  complete  immunity  may  well  be  balanced  against 
cost  f)f  possilile  shut-downs — a  point  well  illustrated  in 
the  line  operating  between  Niagara  Falls  and  Syracuse, 
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all  branch  lines  of  which  are  equipped  with  much 
smaller  and'  consequently  cheaper  insulators  than  those 
upon  main  lines. 

It  is  not  intended  to  convey  the  idea  that  every  line 
should  have  a  special  insulator,  but  that  the  character- 
istics of  the  proposed  line  should  be  made  known  to  the 
designer  in  order  that  all  points  may  be  well  guarded 
against.  It  is  quite  likely  the  resulting  recommenda- 
tion will  be  upon  an  old  established  type,  of  which  all 
characteristics  are  known,  and  though  its  use  for  any 
specific  case  may  not  call  into  use  all  it  is  capable  of,  it 
will  quite  likely  prove  cheaper  to  produce  a  standard 
article  of  larger  size  than  to  make  a  special  design  of 
just  STifficient  capacity. 

A  forecast  of  the  future  of  any  business,  though  never 
safe,  is  alwa.ys  interesting. 

Concerning  the  highest  practicable  voltage,  without 
reference  to  anything  but  insulators,  it  is  safe  to  say  that 
insulators  for  the  heaviest  mechanical  strains  and  for  the 
highest  electrical  stresses  can  be  manufactured  at  mod- 
erate cost,  so  that  limitations  of  transmitting  voltages 
must  at  the  present  time  be  looked  for  in  other  direc- 
tions than  in  insulator  design,  porcelain  insulator  design 
in  particTilar. 

Whenever  the  word  in.sulator  has  been  used,  porcelain 
insulator  is  implied,  for  no  other  material  has  been  so 
universally  used  in  the  past,  and  none  gives  such  promise 
for  the  future.  Its  one  bad  characteristic,  that  of  brittle- 
ness,  is  overcome  by  good  designing;  otherwise,  the  mat- 
erial is  very  nearly  ideal,  for  it  is  cheap  and  compara- 
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lively  easy  to  manufacture.  Of  prime  importance  is  its 
permanency,  and  of  no  other  manufactured  dielectric 
can  as  much  be  said.  Porcelain  is  made  under  extreme 
conditions  of  heat,  which  effects  the  cementing  together 
nf  stable  elements,  which  have  been  in  their  present 
form  for  thousands  of  years,  and  under  the  conditions 
at  present  obtaining  on  the  surface  of  this  planet,  will 
remain  unchanged.  Moreover,  the  porcelain  is  homogen- 
eous and  of  a  uniform  texture  throughout  and  con- 
sccjuently  of  uniform  specific  inductive  capacity  through- 
OTit,  so  that  electrical  strains  are  evenly  distributed.  On 
the  other  hand,  organic  materials  are  subject  to  very 
rapid  deterioration;  many  unite  with  oxygen  at  ordinary 
temperatures  or  are  attacked  by  rain  water  in  a  very 
short  time.  Heating  by  condenser  action  also  aids  in 
oxidation  processes  and  hastens  the  end.  A  favorite 
method  of  insulating  against  low  voltage  is  by  means  of 
compositions  of  rubber,  gutta-percha,  pitch,  asbestos, 
ground  mica,  shellac,  and  the  like,  but  the  result  is  al- 
ways the  same,  and  a  moment's  contemplation  of  tlic 
reasons  of  failure  would  seem  to  argue  against  tlieir  use 
I'm-  pcriuaiieiit  ex])osed  insulation. 

The  past  is  I'lill  of  unhappy  experiences  in  tlic  al- 
tcini)!  to  insulate  high  voltage  lines  with  glass,  rubber, 
mica,  etc.,  and  occasionally  an  engineer  is  found  who  is 
willing  to  erect  lines  of  high  pressure  on  insulators  of 
material  other  than  porcelain,  but  such  engineers  are  so 
rare  as  to  make  it  safe  to  say  that,  as  a  permanent  di- 
electric, porcelain,  to-day,  stands  alone. 
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Electrical  Engineers  Discuss  Transmission. 

A  special  meeting  of  the  Toronto  Section  of  the  Ameri- 
can Institute  of  Electrical  Engineers  was  held  on  the 
evening  of  Monday,  March  30th,  at  the  rooms  of  the  En- 
gineers' Club,  thirty-one  members  and  eight  visitors 
being  present,  twenty-one  of  whom  were  present  at  the 
luncheon  held  prior  to  the  meeting. 

The  chair  was  occupied  by  the  chairman  of  the  sec- 
tion, Mr.  K.  L.  Aitken,  and  the  address  of  the  evening 
was  made  by  Mr.  David  B.  Rushbore,  of  the  Schenec- 
tady section,  who  discussed  "Some  Factors  in  High 
Tension  Power  Tranismission."  Mr.  Rushmore's  ad- 
dress was  illustrated  by  the  use  of  a  considerable  num- 
ber of  lantern  slides.  Among  other  things,  he  drew 
attention  to  the  gradual  removal  of  the  limitations  in 
the  matter  of  transmission  voltage,  illustrating  this  fact 
by  the  recent  remarkable  improvement  (1)  in  line  insu- 
lators, and  (2)  in  lightning  arresters;  the  results  of  im- 
provements in  which  have  permitted  the  installation  and 
operation  of  at  least  four  lines  in  America  at  voltages 
higher  than  60,000,  one  of  which  is  designed  for  from 
one  hundred  to  one  hundred  and  twenty  thousand  volts. 
He  referred  to  the  fact  that  the  limit  which  had  been 
removed,  and  whose  removal  permitted  the  use  of  the 
now  common  sixty  thousand  volt  lines  had  been  the  re- 
sult of  considerable  improvement  in  the  insulation  of 
transformers  and  of  the  development  of  the  multi-gap 
lightning  arrester. 

The  first  view  shown  was  of  a  stroke  of  lightning,  in 
discussion  of  which  the  speaker  drew  attention  to  the 
fact  that  recent  studies  had  shown  that  the  damages 
sustained  from  such  electrical  disturbances  are  unim- 
portant when  compared  with  those  resulting  from  high 
resistance  grounds  on  well  insulated  lines  in  either  over- 
head or  underground  systems.  Other  subjects  illustrat- 
ed were  the  aluminum  arrester,  whose  characteristics 
and  principles  were  devolved;  recent  designs  of  very 
high  tension  oil  switches  and  air  brake  switches.  Several 
different  types  of  station  design  and  arrangement  were 
discassed. 

In  conckiding  his  remarks,  Mr.  Ruslimore  compli- 
mented the  section  upon  taking  the  initiative  toward  the 
establishment  of  a  new  grade  of  membership  in  the  In- 
stitute. He  then  outlined  his  ideas  of  the  probable  de- 
velopment of  the  Institute,  if  it  were  to  attain  its  proper 
functions  in  American  progress.  His  chief  proposition 
was  to  the  effect  that  the  developed  Institute  would  be- 
come more  truly  a  federation  of  active  scattered  local 
sections  than  a  small  central  body  with  more  or  less  in- 
dependent and  therefore  merely  weak  scattered  groups 
of  m('iiil)ers. 

A  rather  full  disciissiun  was  taken  part  in  by  T'rdf. 
T.  R.  Ros(4)rugh,  ()f  the  Ihiiversity  of  Toronto;  Messrs. 
Converse  and  Ryer.son.  of  Niagara  Falls;  Olasco  and 
Darrall.  of  Hamilton;  and  Kyonch.  Lainbe,  Black, 
Bucke,  Price,  Watts  and  Mitchell,  of  Toronto.  The 
greater  part  of  the  di.scn.ssion  centred  around  the  sub- 
jects of  "lightning  arresters"  and  "location  of  the  cen- 


tre of  control  in  power  stations";  Messrs.  Converse  and 
Ryerson  expressing  satisfaction  with  the  control  in  the 
hands  of  chief  operators  absolutely  isolated  from  the 
machinery  of  the  power  house  and  in  presence  only  of 
the  indicating  apparatus,  while  Mr.  Black  declared  a 
distinct  belief  that  the  operators  should  be  able  to  see 
the  machinery  they  are  controlling.  Mr.  Glassco  set 
forth  briefly  some  of  the  chief  experiences  of  the  Catar- 
act Power  Company  of  Hamilton,  with  which  he  is  con- 
nected, one  of  the  most  interesting  items  of  which  re- 
lated to  the  voltage  stresses  resulting  from  the  use  of 
an  open  delta  on  the  three-phase  lines. 

A  vote  of  thanks,  on  motion  of  Messrs.  Black  and 
Ryerson,  was  tendered  to  Mr.  Rushmore  for  his  courtesy 
in  coming  to  Toronto  and  addressing  the  section. 

The  next  meeting  will  be  held  at  the  University  of 
Toronto,  on  the  evening  of  Friday,  the  17th  April,  and 
will  be  addressed  by  Mr.  H.  W.  Price  on  "The  Oscillo- 
graph." The  lecture  will  be  illustrated  by  u.se  of  the 
instrument  and  by  means  of  slides. 


Wireless  Service  Working  Smoothly. 

In  a  lecture  delivered  before  the  Royal  Institution  in 
London,  Marconi  stated  that  communication  across  the 
Atlantic  by  his  new  plant  has  never  been  interrupted 
for  more  than  a  few  hours  at  a  time  since  the  commence- 
ment of  commercial  work  on  October  17.  Mr.  Marconi 
referred  to  the  difficulty  met  with  in  transmitting  during 
certain  hours  of  the  day.  These  periods,  he  said,  come 
in  the  morning  and  evening,  when  daylight  or  darkness 
extends  only  part  way  across  the  Atlantic.  He  read  a 
letter  from  the  New  York  "Times,"  in  which  it  was 
stated  that  since  October  last  that  journal  had  received 
from  its  correspondents  in  England  and  on  the  contin- 
ent news  despatches  totaling  68.404  words,  promptly 
and  efficiently  transmitted  by  wireless. 

August  17  will  be  the  fiftieth  anniversary  of  sending 
the  first  cable  message  across  the  Atlantic  Ocean.  In 
August  of  1857,  the  first  attempt  to  lay  a  cable  was 
made,  but  about  300  miles  from  the  Irish  coast  a  strain 
caused  by  a  .sudden  dipping  of  the  sea  bottom  caused 
the  cable  to  part,  and  the  attempt  wa,s  for  the  time 
abandoned.  A  message  of  90  words  from  Queen  Victoria 
to  President  Buchanan,  which  took  67  minutes  to  trans- 
mit, was  sent  through  the  1858  cable,  but  after  a  few 
following  short  messages  it  ceased  to  transmit  signals. 
One  of  the  electricians  on  the  IT.  S.  S.  Niagara,  which, 
together  with  the  British  war  vessel,  Agamemmon,  laid 
this  cable,  always  maintained  that  no  message  was  ever 
sent,  and  that  the  message  to  Buchanan  from  Queen 
Victoria  was  "cooked  up"  for  commercial  purposes,  his 
uidiiiid  being  that  the  cable  had  ceased  to  test  out  long 
he  fore  reaching  the  Newfoundland  coast,  and  that  on 
several  occasions  in  paying  it  out  accidents  had  occur- 
red that  had  destroyed  the  insulation  of  the  cable.  In 
1865  another  un.successful  attempt  was  made  to  lay  an 
Atlantic  cable,  and  the  first  operative  cable  was  not  laid 
until  1866. 
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I     QUESTIONS  AND  ANSWERS     § 
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GENERAL  RILES  TO  BE  OBSERVED  BV  CORRESPONDENTS: 

1.  All  enquiries  will  be  answered  in   the  order  received,   unless  special  circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue   should   be  in   our  hands  by 

the  close  ot  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.     Those   pertain- 

ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
caot     be  considered  in  this  department. 

,  Xo  avoid  tiouble  and  unnecessary'  delay,  correspondents  should  state  their 
questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor 
mation  required. 

5.     In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 


Question  No.  1. — What  is  the  efficiency  and  power  fac- 
tor of  the  mercury  rectifier? 

Answer. — As  there  is  a  constant  drop  of  about  14  volts 
across  the  tube,  the  efficiency  will  obviously  vary  with  the 
size  of  the  set  and  the  current  flowing.  It  runs  in  the 
smallest  capacities  about  25  per  cent.,  rising  to  about  85 
per  cent,  as  a  maximum  for  the  largest  sizes  when  oper- 
ating at  full  load,  these  latter  thiis  comparing  most  fav- 
orably with  a  motor  generator  set.  The  power  factor  is 
fairly  constant  for  all  sizes  and  loads,  averaging  about 
85  per  cent. 


Question  Xo.  2. — Has  anyone  ever  tried  the  use  of 
grease  on  trolley  wires  to  prevent  sleet  trnitbles.  and  if 
so.  has  it  been  succes.sful? 

Answer. — The  use  of  grease  on  trolley  wires  has  been 
mooted  several  times,  and  has  been  tried  now  and  again, 
in  fact  we  believe  that  there  is  a  petroleum  compound 
on  the  market,  known  as  trolley-  wire  grease.  As  far  as 
■we  know  the  grease  helps  matters  very  materiallv.  but 
the  cost  and  trouble  of  putting  it  on  have  prevented  the 
method  ever  coming  into  extensive  use.  Probablv  the 
best  method  of  getting  over  the  difficulty  is  to  use  a 
sleet  cutter  or  a  sleet  trolley  wheel,  several  good  makes 
of  which  are  on  the  market. 


Question  No.  3. — Do  you  think  that  it  is  necessary  to 
nut  in  10  ampere  meters  for  ordinary  house  services,  as 
I  understand  that  one  or  two  of  the  largest  companies 
buv  nothing  but  10  amnere  meters? 

Answer. — This  will  all  denend  on  the  size  of  the  house; 
that  is,  how  much  load  there  is  to  carrv.  A  5  ampere 
meter  will  aetnallv  carry  double  its  rated  load,  or  10 
ampere's,  which  is  equal  to  about  twenty  sixteen  candle 
power  lamp.s.  You  will  verv  seldom  get  more  than  75 
ner  cent,  or  80  per  cent,  of  the  lisrhts  in  a  house  burnins 
nt  one  time,  which  means  that  this  load  would  not  be 
obtained  from  a  house  that  had  less  than  about  25  lamns. 
Further,  these  25  will  seldom  be  all  16  candle  power,  so 
that  the  permissible  number  of  litrhts  on  a  5  ampere 
meter  is  still  further  enlarged,  probably  30  or  35  out- 
lets. Even  more  than  this,  denendinir  on  the  candle 
power  of  the  lamps  and  the  style  in  which  the  occupants 
live,  is  not  too  larse  an  estimate.  Another  point  to  be 
considered  is  that  yo^  can  afford  to  burn  out  an  oeca- 


saonal  5  ampere  meter  and  still  be  money  in  pocket,  as 
opposed  to  using  many  of  the  10  ampere  size,  as  the 
former  costs  about  $1  less  to  purchase  and  exactly  50 
cents  less  to  seal.  Besides  this  there  is  less  tendency  for 
the  5  ampere  meter  to  run  slow  on  light  loads.  This  is 
a  most  important  point,  as  a  large  part  of  the  total 
energy  recorded  by  the  average  house  meter  is  made  up 
of  very  small  loads,  the  periods  during  which  it  is  oper- 
ating at  anything  approaching  full  load  being  few  and 
far  between. 

Regarding  your  point  that  some  of  the  largest  Cana- 
dian companies  are  buying  nothing  smaller  than  10  am- 
pere meters,  we  would  say  that  as  far  as  we  know  this 
used  to  be  the  ca.se,  but  lately  practice  has  l)een  chang- 


Question  No.  4. — I  have  some  transformers  operating 
on  125  cycles  which  I  want  to  run  on  60  cycles,  (a) 
What  variation  will  this  make  in  the  core  loss?  (b)  If 
I  buy  60  cycle  transformers  how  will  I  be  able  to  oper- 
ate them  on  25  cycles  later  on  ? 

Answer. —  (a)  It  is  almost  impo.ssible  to  answer  such  a 
question  in  general  terms,  because  the  ratio  between 
the  two  core  losses  varies  with  different  types  and  makes 
of  transformers.  For  fairly  modem  core  type  trans- 
formers you  will  probably  find  that  in  the  smaller  sizes 
your  core  losses  will  go  up.  say  35  per  cent,  to  45  per 
cent.,  while  the  medium  and  larger  sizes  will  not  in- 
crease quite  so  much,  say  25  per  cent,  to  35  per  cent. 

(b)  It  depends  entirely  on  the  design  of  the  trans- 
former, some  you  can,  and  some  you  cannot  so  operate. 
If  the  density  of  the  flux  at  60  cycles  is  not  too  high 
they  will  as  a  rule  operate  within  a  safe  temperature  on 
25  cycles,  but  it  is  entirely  a  matter  of  experiment,  or 
of  advice  from  the  makers  of  the  particular  transform- 
ers in  question.  It  should  be  noted  that  the  ratios  be- 
tween the  125  cycle  and  60  cycle  core  losses  will  not  hold 
as  between  those  at  60  cycles  and  25  cycles,  the  increase 
in  the  latter  case  being  10  per  cent,  to  15  per  cent, 
greater. 


Question  No.  5. — Can  yoii  give  me  a  reliable  receipt 
for  fixing  a  hole  in  the  mica  between  the  commutator 
bars  of  a  generator? 

Answer. — ^The  be.st  way  is  to  put  a  new  mica  in.  either 
by  dismantling  the  commutator  right  in  the  generator, 
if  it  is  a  large  machine,  or  if  small  by  sending  it  to  a 
reliable  repair  shop.  As  a  temporary  expedient  you  can 
either  drive  in  a  fresh  piece  of  mica,  bedding  it  in  shel- 
lac to  hold  it  in  place,  or  you  can  fill  the  hole  by  a  mix- 
ture of  litharge,  glycerine,  and  water  glass.  The  bars 
should  1)0  heated  after  the  hole  has  been  filled,  .so  as  to 
harden  the  mixture.  You  .should  of  course  clean  the 
sides  of  the  hole  thoroughly,  so  as  to  get  rid  of  all 
charred  and  carbonized  material,  before  you  put  any- 
thing into  it.  otherwise  the  sides  of  the  burnt  place  will 
act  as  a  conductor,  and  you  will  have  more  trouble  ia 
a  verv  short  time, 
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Question  No.  6.— I  saw  a  motor  generator  set  running 
the  other  day  with  a  contact  on  one  end  of  the  shaft 
which  was  flashing  all  the  time,  also  it  appeared  to  light 
a  lamp  up  on  the  switchboard.  What  was  the  object  of 
this? 

Answer. — The  device  you  speak  of  was  probably  an 
end  play  equipment,  the  flash  you  saw  being  just  the 
breaking  of  the  current  that  energizes  the  magnet.  The 
arrangement  is  put  on  machines  like  motor  generator 
sets  and  rotaries  that  tend  to  settle  to  one  place  in  their 
bearings,  due  to  the  fact  that  there  is  no  belt  or  other 
equivalent  device  to  make  them  oscillate  throughout  the 
limits  of  the  end  play.  The  objection  to  settling  in  one 
place  is  that  the  bearing.s.  journals,  and  commutator 
all  get  worn  in  bad  grooves,  which  is  of  coiirse  very  un- 
desirable. The  lamp  you  saw  was  used  either  as  a  re- 
sistance or  else  as  a  means  of  notifying  the  switchboard 
man  that  everything  was  working  properly,  perhaps  it 
performed  both  duties.  The  later  end  play  devices  are 
entirely  mechanical,  a  spring  i-eplaeing  the  magnet  used 
in  the  first  designs. 


Quesition  No.  7. — How  does  the  viscosity  of  oil  affect 
the  operation  of  oil-cooled  transformers,  oil  switclu^s  aiul 
bearings? 

Answer. — It  affects  the  operation  of  oil  switches  and 
transformers  quite  materially,  though  it  has  not  so  much 
affect  on  bearings.  Oils  of  low  or'iginal  viscosity,  that 
is.  those  which  flow  freely,  are  preferable  for  oil  switches 
in  one  respect,  namely,  that  they  follow  after  the  switch 
blades  more  quickly  than  thicker  oils,  and  thus  extin- 
guish the  arc  more  rapidly,  and  perhaps  more  certainly. 
In  transformers,  other  things  being  equal,  they  are  also 
better  than  thicker  oils  because,  on  accoxmt  of  their  com- 
parative thinness,  they  flow  more  easily  and  therefore 
there  are  more  connection  currents  set  up  in  them,  thus 
resulting  in  a  somewhat  lower  transformer  temper-itnre. 
On  the  other  hand,  the  thinner  oils  generally  have  a 
lower  flashing  point  than  those  of  greater  viscosity, 
which  means  that  they  are  somewhat  less  able  to  extin- 
fire.  The  point  is  not  of  so  much  importance  in  small 
transformers  built  for  moderate  potentials,  but  becomes 
of  great  consequence  when  dealing  with  the  higher  volt- 
guish  an  arc,  besides  being  rather  more  lial)le  to  catch 
acres.  The  viscosity  of  oil  is  generally  increased  by  over- 
heating; consequently,  any  nil  which  at  first  was  quite 
suitable  for  use  in  a  switch  or  a  transformer  may  lie  ren- 
dered unsatisfactory  by  improper  use. 

In  bearings  a  comparatively  thick  and  viscous  oil  may 
be  used,  the  heating  of  the  journal  as  a  rule  reducing 
the  viscosity  until  the  nil  flows  freely  enough  to  be  en- 
tirely satisfactorv. 


Th<:  Hydro-Electric  Power  CommLsHion  arc  stated  to  have  come 
to  a  final  agreement  with  the  Govermiient  and  will  be  ready  to 
call  fo.r  tenders  for  the  transmission  of  Niagara  power  just  as 
soon  as  the  various  municipalities  have  signified  the  amount  of 
electricity  they  will  require,  novernment  lines  will  proTiably  be 
consbructed  through  much  of  the  territory. 


Plant  Forcing  by  Electricity. 

An  electric  hot  bed,  used  by  a  correspondent  from 
Turbine,  Out.,  is  .shown  in  the  accompanying  illustra- 
tions. Although  of  simple  construction  the  idea  involv- 
ed is  so  promising  of  results  as  to  make  it  interesting. 
About  260  feet  of  iron  wire  (12  B.  &  S.)  are  used,  wound 
in  seven  coils,  2  inches  in  diameter,  and  connected  in 
series.  The  coils  are  set  up  on  knobs,  on  a  piece  of  a.sbes- 
tns  board.    They  are  placed  under  a  rongli  board  frame. 


Electric  Hot  Bkd  for  Plant  I'okiini.. 

the  floor  of  which  is  covered  with  al)out  5  inches  of 
earth.  The  frame  is  covered  with  3  foot  by  8  foot  hot 
bed  sashes. 

The  iMirrent  is  taken  from  a  110  volt  direct  current 
circuit,   but    owing   to   line  losses   the   current   actually 


Plants  Raised  by  Elfctric  Hot   Bed. 

received  at  Ihe  lieater  was:  last  year,  15  amp.  at  80  volts; 
the  previous  year,  about  18  anij).  at  100  volts.  l?ntli 
gave  good  results. 

At  this  season,  forcing  houses  atul  hot  beds  are  exten- 
sively used  aiul  the  ajjplication  of  electricity  to  them 
might  prove  an  important  step  in  advance.  The  heater 
shown  is  nnl,\-  a  home-made  affair,  but  h;is  given  excel- 
lent results  for  vegetal)l(>  aiul  flower  plants.    It  has  been 
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used  early  in  April  in  the  comparatively  cold  climate  of 
New  Ontario,  and  the  current  mentioned  has  proved 
quite  sufficient. 


A  New  Type  of  Induction  Motor. 

Electricity  is  now  so  universally  recognized  as  an 
economical  and  flexible  method  of  power  distribution, 
that  the  proper  selection  of  apparatus  becomes  an  all- 
important  matter.  The  flexibility  and  economy  of  the 
alternating  current  method  of  power  distribution  has 
led  to  its  almost  universal  adoption  in  central  station 
service,  and  because  of  the  economy  of  the  use  of  this 
central  service  many  industrial  plants  are  now  purchas- 
ing power.  The  same  features  that  led  to  the  selection 
of  alternating  current  generation  and  distribution  for 
central  stations  have,  in  a  somewhat  lesser  degree,  led 
to  its  distribution  for  large  industrial  works.  On  account 
of  this  it  was  necessary  to  provide  alternating  current 
motors  of  varving  characteristics.    The  earlier  polyphase 


they  have  long  life  and  require  the  minimum  of  atten- 
tion. The  motor  is  unlike  the  usual  short  circuited  type 
of  armature  on  induction  motors,  and  has  a  regular  wind- 
ing in  which  the  resistance  is  inserted  while  starting,  and 
thus  the  starting  current  is  limited.  Approximately  full 
load  current  is  required  to  produce  full  load  starting 
torque.  Special  covers  are  provided  for  enclosing  the 
brushes  where  this  may  be  desired.  Type  "HF"  mo- 
tors are  built  in  the  usual  sizes  from  5  to  500  horse- 
power, with  larger  .sizes  on  special  order.  The  standard 
frequencies  are  25.  40  and  60  cycles,  but  motors  for  other 
freqiiencies  are  supplied  when  required. 

In  connection  with  these  motors,  special  starting  de- 
vices are  supplied  bv  which  the  current  at  starting  is 
varied  bv  hnnd.  These  starters  cut  resistance  out  of  the 
circuit  nf  the  rot!itin<?  armature  until  the  handle  reaches 
the  fnll-nn  nositjmi.  when  the  resistance  is  all  short  cir- 
cuited and  the  motor  runs  with  practically  the  constant 
speed  ehariicteristics  of  the  snuirrel  casre  armatures.  A 
snecial  short  circuitinor  switch  is  provided  on  motors  of 
100  her«e-power  or  lareer  if  desired.  This  relieves  the 
brushes  and  thp  leads  and  cnntaets  on  the  starter,  as  the 
windinsrs  fr°  sliort  cirpuited  inside  the  motor. 


\Ve.stingholse  Coy's.  "H.F."    Motor. 

motor  was  of  the  brushless  or  squirrel  cage  type  and 
compared  more  nearly  with  the  shunt  wound  d.  c.  motor. 

To  meet  the  varying  conditions  imposed  by  high  start- 
ing torque  with  a  low  initial  starting  current,  a  modi- 
fied form  of  motor  has  been  produced  by  the  Westing- 
house  Electric  &  Manufacturing  Company,  known  as  the 
type  "IIP."  The  general  appearance  of  this  motor  is 
shown  in  the  illustration,  from  whicli  it  will  be  noted 
that  it  is  especially  rugged  and  sub.stantial.  The  frames 
are  amply  ventilated,  'but  so  constructed  as  to  protect 
the  laminations  from  injury.  Throughout,  the  motors 
have  been  designed  for  hard  service.  The  insulation  on 
the  coils  has  been  very  thorr)ughly  made  and  will  stand 
much  greater  stre.s.ses  than  it  receives  in  normal  service. 
It  is  furthermore  so  built  that  vibration,  and  consequent 
wear  of  the  insulation,  is  prevented. 

By  means  of  the  brushes  connection  is  made  with  an 
external  resistance.  The  brushes  bear  on  continuous 
rings  of  metal,  so  that  there  is  no  occasion  whatever  for 
sparking.  The  brushes  are  liberally  proportioned,  so  that 


Canadian  Electric's  Dividend  Cut. 

At  the  last  meeting  of  the  directors  of  the  Canadian 
(ieneral  Electric  Company  the  dividend  was  cut  from 
the  10  per  cent,  basis,  which  the  company  has  ibeen  pay- 
ing for  the  last  ten  years,  to  a  7  per  cent,  annual  basis. 
The  stock  of  the  company,  which  has  dropped  to  00  from 
par  since  the  first  of  the  year,  .sold  as  high  as  $2.35  in 
1001,  and  as  high  as  $178  in  1005.  It  was  said  by  one 
in  authority  that  the  dividend  reduction  was  merely  a 
!irecautionary  measure  taken  in  view  of  the  iincertainty 
of  industrial  conditions.  The  quarterly  dividend  of  1  ."^-4 
per  cent,  on  the  three  months  ending  I\rarch  31.  on  the 
common  stock,  represents  a  3-4  per  cent,  reduction  on 
the  2  1-2  per  cent,  quarterlv  dividend  declared  hereto- 
fore. Tbe  directors  also  declared  a  semi-annual  divid- 
end of  3  1-2  i^er  cent,  on  the  preferred  stock. 


Insect   Electrocution. 

An  electrocutor  for  insects  is  the  latest  invention 
credited  to  electriciiy.  ^Ir.  A.  L.  ^I.  Chaulin.  of  Paris, 
France,  is  the  inventor.  The  contrivance  is  the  acme  of 
simplicity,  consisting  of  two  metallic  rings  joined  by  a 
large  number  of  chains  so  as  to  form  a  hollow  collapsible 
cylinder.  The  chains  are  spaced  a  small  distance  from 
eaeli  oilier  so  as  not  to  foncli.  .\n  inquisitive  insect 
crawling  or  flying  between  two  neighboring  chains  is 
lU'omptly  clcclrocuti'd.  Fus(>s  prevent  damage  by  short 
circuits  wlien  two  chains  accidentally  touch.  The  dead 
insects  are  saved  the  torture  of  a  slow  death,  as  on  sticky 
paper,  and  they  do  not  carry  any  insect  poison  abont  tlie 
house.  _  _       if "  ''1 


Heating  System  in  the  New  Factory  of  Jenkin's  Bros., 

Limited,  Montreal' 

The  new  factory  of  Jenkins  Bros.,  Limited,  at  Mont-  stretched  between  the  two  buildings,  a  distance  of  20 
real,  consists  of  a  main  building  and  office  about  203  feet  feet.  Inside  of  the  foundry  building  the  main  is  hung 
by  54  feet,  a  storage  room  36  feet  by  63  feet  6  inches,  a  from  the  floor  and  the  floor  girders.  It  is  run  through 
brass  foundry  107  feet  5  inches  by  63  feet  6  inches,  a  the  foundry  and  casting  storage  buildings  and  the  base- 
small  pattern  vault,  and  an  engine  and  boiler  house  54  ment  of  the  main  building  as  shown  in  Pig.  1.    The  size 


Fig.  2. — Longitudinal  Section  of  Main  Building,  Looking  North. 


KiG.  3.— Longitudinal  Section  of  Main  Building,  Looking  South. 


feet  10  inches  by  38  feet  8  inches. 

In  heating  these  buildings  a  vacuum  system  is  employ- 
ed. The  heating  main  is  run  overhead,  straight  from  the 
power  house  wall  and  across  to  the  foundry  building. 
Over  the  passage  it  is  suspended     from     wire  cables      '"'o  the  return  system  by  means  of  drip  loops,  as  shown 

, in  Figs.  2  and  3. 

The  returns  are  run  as  shown  in  the  drawings  and  are 


of  tlic  main  and  its  branches  is  shown  ou  the  plans. 

The  manner  of  running  the  steam  and  return  risers  is 
shown  in  the  sectional  drawings.  Pigs.  2  and  3.  They 
are  fastened  to  the  wall.     The  steam  risers  are  drained 


•By  courtesy  of  the  "Engineering  Review.', 
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Fig.  4. — Detail  of  Section  T  in  Pump    Pit. 

eqiiip.ped  with  differential  valves  at  the  points  indicated 
on  the  drawings,  a  globe  valve  and  dirt  strainer  being 
placed  in  front  of  each  differential  valve. 

The  returns  from  the  coils  in  the  basement  of  the  main 


building  are  kept  separate  from  the  rest  of  the  system, 
and  all  run  on  the  walls  under  the  coils,  as  shown  in 
Figs.  1,  2  and  3.  They  enter  the  main  return  pipe  from 
above  and  through  a  check  valve.  Where  the  returns 
are  carried  below  their  proper  grade,  as  in  passing  under 
a  door,  a  pipe  one  size  smaller  than  the  return  at  that 
point  is  also  carried  over  the  door,  as  shown  in  Pigs.  2 
and  3. 

The  returns  from  the  main  building,  except  the  base- 
ment, are  run  near  and  about  one  foot  below  the  steam 
mains. 

The  returns  from  the  casting  storage  building  and 
from  the  foundry  building  are  run  on  the  wall  above  the 
top  of  the  foundations. 

The  main  return  pipe  is  run  from  the  basement  of  the 
main  building  to  the  power  house,  underground.  It  is 
inclosed  in  a  box  6  inches  square  inside,  made  of  2  inch 
plank.  This  box  is  laid  just  below  the  bottom  of  the 
concrete  floor  in  the  casting  storage  building  and  con- 
tinued at  the  same  depth  across  the  foundry  building. 
Outside  of  the  buildings  the  top  of  the  box  is  2  feet  be- 
low the  surface  of  the  ground.    The  return  terminates  in 


Fig.  5.— Vacuum   Pump  Connkctions  and  Dftails. 
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a  suction  T  located  in  a  pit  adjoining  the  power  house. 
The  manner  of  making  this  T  is  shown  in  Fig.  4. 

The  pipes,  including  mains,  returns  and  heating  coils, 
have  a  uniform  slope  in  the  direction  of  flow  of  quarter 
inch  in  10  feet. 

The  vacuum  pump  is  located  in  the  engine  room,  and 
is  piped  to  the  suction  T  on  the  main  return  pipe,  deliv- 
ering the  drips  into  the  delivery  tank,  and  through  it 
into  the  feed  water  heater. 

A  plan  and  section  of  the  vacuum  pump  and  feed 
water  heater  is  shown  in  Fig.  5. 

A  6  inch  b^'  6  inch  by  6  inch  T  and  6  inch  gate  valve  are 
placed  in  the  steam  main  ju.st  inside  the  power  house 
wall,  to  provide  for  the  use  of  live  steam,  which  is  sup- 
plied through  a  reducing  valve. 

T's  2  1-2  inches  by  2  1-2  inches  by  2  1-2  inches,  and  3 


hung  in  a  horizontal  plane,  or  pipe  hanger  rolls,  so  as 
not  to  interfere  with  workmen  on  the  floor. 

Radiators  Installed. 
Height.  Sections.       Yalve. 


inches  by  3  inches  by  3  inches,  and  waste  valves  2  1-2 
inches  and  3  inches,  respectively,  are  placed  in  the  branch 
steam  mains  in  the  basement  of  the  building,  which  sup- 
ply the  office  and  draughting  room  radiators  to  provide 
for  heating  these  radiators  with  live  steam  when  the  fac- 
tory is  not  running.  These  tees  and  valves  are  indicated 
in  Fig.  1. 

The  heating  coils  arc  constructed  of  1  1-4  inch  wrought 
iron  pipe.  Manifolds,  or  branch  tees,  are  used  except 
where  return  bend  coils  are  indicated.  The  wall  coils 
are  mounted  on  hook  plates.  The  top  of  the  coils  are  1 
inch  below  the  line  of  the  window  sills,  except  in  the 
ba.sement  of  the  main  building,  where  the  bottom  of  the 
coils  are  18  inches  from  the  floor.     Overhead  coils  are 


38  inches 

8 

1  inch 

38  inches 

12 

1  inch 

32  inches 

15 
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A  dirt  pocket,  made  as  shown  in  Fig.  6,  is  placed  on 
the  drip  connection  of  each  coil,  but  not  on  the  radia- 
tors, with  the  size  of  radiator  valve  used  on  each.    The 


Fig.  7. 

drip  valves  are  all  standard  3-4  inch  bodies. 

The  radiators  are  set  3  inches  from  the  wall. 

The  radiators  were  manufactured  by  the  Dominion 
Radiator  Company.  The  vacuum  system  installed  is 
known  as  the  Positive  DitfiTcntial  System  f)f  Steam  Cir- 
culation. 

The  drawings  and  specifications  were  prepared  by  Bar- 
ton &  Carpenter,  consulting  engineers,  90  West  street, 
New  York.  James  Ballantyne.  Montreal,  did  the  steam- 
fitting. 


A  new  wireless  station  will  be  erected  at  Victoria,  B.C.,  by  the 
United  Wireless  Telegraph  Company.  €.  B.  Cooper,  of  Seattle, 
is  general  superintendent  of  construction  for  the  Pacific  coast. 
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Canadian  Company  Prospering  in  Mexico. 

The  animal  report  of  the  Mexican  Light  &  Power 
Company,  which  has  just  been  pTiblished,  shows  the  com- 
pany to  be  in  a  prosperous  condition  and  also  that  it  is 
one  of  ^the  greatest  foreign  industries  operating  in 
Mexico.  The  company  is  a  Canadian  one,  Sir  George 
Drummond  being  president  and  the  head  offices  being 
at  Montreal.  Other  well-known  Canadians  connected 
with  it  are  Messrs.  J.  H.  Plummer,  A.  S.  Clouston  and 
P.  L.  Wanklyn,  of  Montreal,  and  Mr.  E.  R.  Wood,  of 
Toronto. 

The  value  of  the  company's  investments  in  Mexico  Ls 
placed  at  more  than  $40,000,000.  The  work  of  adding 
to  the  great  plant  is  still  in  progress  and  preliminary 
steps  have  been  taken  to  extend  the  business  of  the  com- 
pany to  other  portions  of  the  republic. 

The  report  shows  that  during  the  last  year  there  was 
expended  on  capital  account  a  total  of  $2,475,331  gold, 
of  which  more  than  $1,000,000  was  laid  out  in  the  work 
of  completing  the  hydro-electric  plant  at  Necaxa,  near 
the  city  of  Mexico.  Approximately  $1,000,000  was  ex- 
pended on  distributing  lines  and  equipment  in  the  city 
of  Mexico  and  the  Federal  district.  The  sum  of  $350,- 
000  was  spent  during  the  year  on  the  installation  of  the 
.second  hydro-electric  plant,  which  has  cost  $668,000  gold 
up  to  December  31,  1907. 

The  company  has  expended  a  considerable  sum  in  con- 
structing a  provisional  dam  at  Los  Reyes  and  in  driving 
a  tunnel  to  connect  the  Laguna  reservoir  with  that  of 
Los  Reyes.  The  Laguna  dam  has  been  raised  to  a  height 
that  will  provide  a  storage  capacity  of  30,000,000  cubic 
meters  of  water. 

Satisfactory  progress  is  being  made  in  the  construc- 
tion of  a  great  dam  at  Necaxa.  The  material  to  be  used , 
in  the  construction  of  this  dam  will  amount  to  1,634,000 
cubic  meters.  The  lower  part  of  this  dam  is  now  raised 
to  a  height  of  about  60  feet  above  the  river  bed.  This 
storage  reservoir  will  be  used  to  supply  the  large  hydro- 
electric plant  that  was  first  erected.  The  reservoirs 
which  the  company  now  has  under  construction  will  have 
the  following  ultimate  capacities:  Necaxa,  44,852,600; 
Laguna,  44,013,000;  Los  Reyes,  26,179,200  cubic  meters. 
In  addition  to  the  large  amount  of  electric  power 
which  the  company  is  now  supplying  in  the  city  of 
Mexico  and  the  other  towns  of  the  Federal  district,  in 
the  city  of  Puebla  and  to  many  mining  concerns  in  El 
Oro,  the  demand  for  more  power  is  much  greater  than 
it  can  now  supply.  It  has  tentative  contracts  for  sup- 
plying additional  in.stallations  representing  3,000  horse- 
power capacity  in  motors.  This  is  exclusive  of  the  con- 
tract which  the  company  has  already  made  with  the  fed- 
eral government  by  which  3,000  horse-power  is  to  be 
furnished  for  the  purpose  of  operating  the  pumps  of  the 
big  waterworks  and  drainage  systems  of  the  city  of 
Mexico.  The  supplying  of  this  power  will  probably  be- 
gin the  latter  part  of  this  year. 

The  company  has  many  transmi.ssion  lines  reaching 


out  in  all  directions  from  its  Necaxa  plant.  The  longest 
of  these  is  175  miles.  The  demand  for  electric  power 
with  which  to  operate  the  machinery  of  mines  and  indus- 
trial plants  as  well  as  the  street  railway  lines  is  great, 
and  it  is  planned  by  the  company  to  supply  this  demand 
to  all  within  a  radius  of  200  miles  and  more  from  its 
Necaxa  plants. 


The  Illuminating  Engineer's  Field. 

The  relation  of  illuminating  engineering  to  architec- 
ture from  the  engineer's  standpoint  was  recently   dis- 
cas.sed  at  the  New  York  section  of  the  Illumination  En- 
gineering Society.    Mr.  E.  L.  Elliott  said. in  a  paper  on 
the  subject  that  there  is  a  considerable  degree  of  feeling 
among  modern  architects  that  the  engineer  and  his  work 
constitute  a  sort  of  necessary  defilement  of  the  rarefied 
spiritual  atmosphere  in  which  they  should  by  right  dwell. 
The  modern  architect  seems  to  have  only  one  anchor- 
age in  which  he  has  implicit  faith  and  that  is  veneration 
for  antiquity.     The  much  admired  ancient  structures 
were  wonderful  embodiments  of  the  highest  degree  of 
artistic  taste  and  originality,  but  they  remain  as  monu- 
ments of  the  most  debased  form  of  human  labor  con- 
ceivable, namely,  hopeless  and  abject  slavery.     Strietlj' 
speaking,  there  are  no  remnants  of  any  ancient  struc- 
ture which  show  the  application  of  true  engineering  prin- 
ples.     Building  to-day  has  become  almost  entirely  an 
engineering  problem;  and  with  the  vast  increase  in  the 
complexity  of  life  which  characterizes  modern  civiliza- 
tion, has  arisen  the  necessity  of  sub-dividing  the  general 
problem  of  construction     into     a     number  of  distinct 
branches.    Among  these  are  the  purelj^  mechanical  con- 
struction, which  has  given  rise  to  structural  engineering ; 
the  methods  of  heating  and  ventilating,  with  its  special 
engineering;  electrical  equipment,  with  its  electrical  en- 
gineering; provisions  for  sanitation,  with   its  sanitary 
engineering;  and  last,  the  necessities  for  artificial  illum- 
ination,  demanding  illuminating  engineering.     All  but 
the  la.st  mentioned  of  these  special  branches  of  engineer- 
ing have  gradually  been  necessitated  in  the  evolution  of 
building,  and  have  been  accepted  by  both  architect  and 
client.    It  is  only  the  last  that  is  still  to  some  extent  in 
the  imdeveloped  state.     The  advent  of  the  illuminating 
engineer  as  a  specialist  should  be  hailed  with  greater  de- 
light and  relief  by  the  architect  than  by  any  other  mem- 
ber of  the  community.     Having  satisfied  liim-self  of  the 
competency   of   the    illuminating   engineer,    just    as   he 
would  satisfy  himself  of  the  competency  of  the  electrical, 
or  eonstriielion  engineer,  the  architect  can  turn  over  the 
plans  of  the  building,  with  the  specifications  of  the  use 
or  uses  to  which  it  is  to  be  put,  and  probably  also  a  state- 
ment of  tlir  illuiiiinanl  to  be  used,  and  leave  the  entire 
technical  prolilem  to  tlic  illuminating  engineer.    A  care- 
ful analysis  of  the  respective  provinces  of  the  illuminat- 
ing engineer  and  the  architect  discloses  no  more  ground 
fur  mutual  disagreement  and  distrust  than  between  the 
architect  and  any  other  engineering  specialist. 
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New  York  Central  Electrification  Results. 

The  results  of  the  change  of  motive  power  in  the  ini- 
tial electric  zone  on  the  New  York  Central  Railway  are 
summed  up  by  W.  J.  Wilgus  in  the  "Western  Electri- 
cian" as  follows: 

(1)  Abolition  of  nuisances  incident  to  the  steam  loco- 
motive. 

(2)  Increased  capacity  of  the  Grand  Central  Term- 
inal. 

(3)  The  promise,  with  the  completion  of  the  changes, 
of  a  saving  in  cost  of  operation  of  from  12  to  27  per 
cent.,  after  providing  for  increased  capital  charges  for 
electrification. 

(4)  The  outlook  of  a  large  future  growth  of  remun- 
erative traffic  and  other  soiirces  of  revenue  attendant  on 
the  use  of  electricity,  much  more  than  sufficient  to  pro- 
vide for  the  increased  capital  charges  for  the  other  im- 
provements. 

Several  years  will  be  consumed  in  the  gradual  round- 
ing out  of  the  work  as  a  whole;  but  it  is  gratifying  to 
have  this  early  indication  of  the  success  of  the  under- 
taking from  both  the  engineering  and  financial  stand- 
points. 

Other  Operating  Conclusions. — Apart  from  these  re- 
sults, it  is  interesting  to  note  the  conclusions,  suited  to 
this  particular  problem,  that  may  be  drawn  from  a  study 
of  the  various  observations. 

Equipment  designed  for  the  electric  system  over  which 
it  is  to  operate  offers  economies  so  superior  as  to  over- 
shadow any  other  advantages  that  may  be  claimed  for 
a  kind  of  equipment  that  can  be  operated  over  several 
systems. 

In  switching  service  the  economy  of  electric  traction 
lies  in  savings  for  supplies,  and  in  lower  unit  fixed 
charges  and  repairs  due  to  le.ss  lost  time  for  repairs  and 
care. 

In  slow  speed  hauling,  the  advantage  lies  in  the  lower 
unit  fixed  charges  and  repairs  of  the  electric  locomotive, 
due  to  its  ability  to  do  more  work  while  busy,  and  to  less 
lost  time  for  repairs  and  care. 

TTigh  speed  road  service  shows  advantages  for  electric 
traction  in  all  three  item.s — supplies,  wages  and  fixed 
charges  and  repairs.  The  small  18  per  cent,  increase  in 
curi'ent  consumption  for  the  greater  speed  of  road  ser- 
vice, as  compared  with  hauling  service,  is  in  marked  con- 
trast lo  the  165  per  cent,  increase  in  coal  consumption 
for  steam  traction. 

Opportunities  for  large  economies  lie  in  llic  thorough 
training  of  motormen  in  the  manipulation  of  their  con- 
trollers, a  very  simple  problem  as  compared  with  the  dif- 
fic-ulties  of  teaching  both  the  enginemen  and  firemen  on 
steam  locomotives  to  perform  their  duties  so  as  to  result 
in  fuel  economy. 

Maintenance  of  Track  and  Structures. — It  is  yet  too 
early  to  express  in  dollaiN  the  comparative  effect  of 
steam  and  electric  tract  inn  on  tlie  cost  of  maintaining 
and  renewing  tracks  and  structures.  Repeated  systema- 
tic inquiries  of  all  foremen  in  charge  of  electric  zone 
track  maintenance,  and  of  the  nintormen  operating  elec- 


trical equipment  have  brought  out  the  practically  unani- 
moiLs  opinion  that  the  effect  of  electric  locomotives,  apart 
from  slightly  greater  wear  on  switches,  does  not  differ 
from  steam  motive  power  on  either  line  or  surface  of 
tracks,  but  that  the  former  has  better  riding  qualities. 
The  superiority  of  electric  traction  is  manifest,  of  course, 
in  the  ce.ssation  of  costly  corrosive  action  of  locomotive 
gas  or  metallic  structures,  and  the  freedom  from  cinders 
which,  with  the  steam  locomotive,  cause  heavy  mainten- 
ance costs  for  cleaning,  rock  ballast  and  pointing  brick 
tunnel  arches. 


Crocker-Wheeler  Company's  Canadian  Officers. 

The  officers  of  the  new  Canadian  Crocker-Whcjer  Vtnn- 
pany,  Limited,  are  well  known  to  the  electrical  and 
manufacturing  trade  in  Canada,  air.  F.  B.  Lovell,  pre- 
sident of  the  company,  is  a  member  of  the  old  establi.shed 
lumber  firm  of  H.  Lovell  &  Sons,  of  Coatieooke,  P.Q., 
who  have  extensive  interests  in  mills  and  timber  limits 
throughout  the  Province  of  Quebec. 

Messrs.  Ru.ssell  A.  Stinson  and  F.  John  Bell,  vice- 
president  and  secretary-treasurer  respectively,  have  been 
identified  with  the  manufacturing,  construction  and 
sales  ends  of  the  electrical  trade  in  Canada  for  the  past 
fifteen  years.  They  are  particularly  well  known  in 
Montreal,  where  they  are  welcoming  their  many  old 
friends.  The  head  office  of  the  company  at  Montreal 
has  been  recently  opened  in  the  Street  Railway  Cham- 
bers, Place  d 'Amies  Hill. 

Power  Development  on  Dog"  Lake. 

Hon.  Mr.  Beck  has  introduced  a  bill  in  the  Ontario 
Legislature  to  provide  for  the  development  of  water 
power  at  Dog  Lake.  It  provides  for  the  construction  by 
the  Hydro-Electric  Power  Commission  of  a  dam  or  dams 
in  Dog  Lake  or  in  the  Kaministiquia  river  for  the  pur- 
pose of  storing  and  controlling  the  flow  of  water.  The 
Commission  will  develop  electrical  energy,  and  may  sell 
or  lease  such  water  power  to  such  persons,  firms  or  cor- 
I)orations  as  the  Government  may  see  fit.  Tlie  Commis- 
sion is  given  power  to  regulate  the  use  nf  I  lie  waters  of 
the  river  by  the  owners  or  lessees  of  any  water  powers 
below  the  Log  Lake  dam.  The  cost  of  the  work  is  not  to 
exceed  $20,000,  and  is  to  be  paid  out  of  the  consolidated 
revenue  fund  of  Ontario.  It  is  understood  that  the  bill 
is  introdneed  in  connection  witli  Port  Arthur's  power 
sclieme. 


'I'he  Western  sandbar  on  Toronto  Island  is  in  danger 
of  Iieing  washed  away  if  the  waters  of  the  lake  continue 
to  rise.  A  large  section  of  sidewalk  has  been  washed 
away,  along  with  many  of  the  groynes  constructed  by 
the  residents.  The  highest  point  on  the  bar  is  now  only 
a  fnot  above  the  level  of  the  lake,  and  the  water  is  ^■V^ 
inches  above  zero,  with  a  prospect  of  it  reaching  4(1.  'I'lie 
City  Engineer  is  unable  to  protect  the  cottages,  and  in 
the  neighborhood  of  oO  houses  are  in  danger  of  being 
washed  away. 
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"Slow-Burning  Weatherproof"  Indoors. 

The  following  letter  regarding  weatherproof  wire  has 
been  received  from  Mr.  H.  F.  Strickland,  Chief  Electri- 
cal Inspector  of  the  Canadian  Fire  Underwriters'  Asso- 
ciation at  Toronto:  "I  notice  in  your  March  num'ber  of 
The  Electrical  News,  among  the  questions  and  an- 
swers, that  some  one  states  he  has  received  a  circular 
from  the  Canadian  Fire  Underwriters  (not  the  Toronto 
section)  stating  that  slow-burning  weatherproof  wire  is 
not  allowed  inside  buildings.     That  there  is  a  mistake 
about  this  I  am  quite  convinced.     In  the  first  place, 
there  is  no  other  department  in  this  part  of  the  country 
which  sends  out  any  electrical  bulletins  or  circulars,  and 
if  any  circulars  were  sent  other  than  from  either  this 
office  or  Montreal,  they  were  not  official  Underwriters' 
electrical  bulletins,  as  all  these  matters  in  both  Ontario 
and  Quebec  are  issued  by  either  the  Montreal  or  eastern 
division,  or  the  Toronto  or  western  branch  of  the  Asso- 
ciation.    I  note,  however,  the  reply  to  his  answer  was 
very  fair  and  quite  correct,  and  in  order  to  satisfy  your 
readers  and  correspondents  that  any  circulars  which  we 
have  sent  out,  ruling  on  this  question,  are  in  accordance 
with  the  code,  I  quote  you  from  our  No.  8  Bulletin,  as 
follows:  'Also  the  use  of  ordinary  weatherproof  wire 
was  prohibited  on  and  after  January  1st  last  and  for 
all  inside  open  work  slow-burning  weatherproof  wire  is 
to  be  used  except  in  damp  and  concealed  places,  in  which 
locations  approved  rubber  covered  wire  should  be  used 
as  heretofore.' 

"This  certainaly  would  not  bear  out  your  correspond- 
ent's contention.  I  might  also  add  in  conclusion  that  any 
question  asked  in  interpretation  of  the  Underwriters' 
rules  will  be  cheerfully  furnished  upon  application." 

Exit  the  Flexible  Cord. 

The  Fire  Underwriters'  As.soeiation  are  forwarding 
bulletins  to  the  electrical  contractors  and  supply  houses 
in  Toronto  notifying  them  that  on  and  after  May  1st 
next  the  use  of  ordinary  flexible  cord  in  all  manufactur- 
ing establishments,  warehouses  or  retail  stores  will  not 
be  accepted,  and  that  in  such  places  approved  reinforced 
cord  is  to  be  used.  In  all  such  installations,  where  brass 
sockets  are  to  be  used,  they  must  be  the  2-8  inch  socket. 
and  the  cord  must  be  of  such  cross  section  that  it  will 
enter  the  socket  bushing  without  cutting  away  any  of 
the  insulation  on  the  cord.  This  will  confine  the  use  of 
ordinary  flexible  cord  to  other  risks,  such  as  private  resi- 
dences, "churches,  or  locations  where  they  will  not  be  sub- 
jected'to  mechanical  injury.  Even  in  such  places  where 
the  cords  are  long  and  subjected  to  injury,  the  new  rule 
will  not  in  any  way  strike  out  the  requirements  of  the 
code.  This  rule  has  been  adopted  in  many  places  in  the 
United  States,  and  in  some  cases  the  use  of  flexible  cord 
is  abolished  altogether.  Flexible  cord  has  been  recog- 
nized for  a  long  time  as  a  fire  hazard,  and  the  fact  that 
the  adoption  of  the  rule  has  been  approved  by  practic- 
ally every  supply  house  and  electrical  contractor  in  To- 


ronto shows  that  the  new  move  is  wise.  Before  the 
adoption  of  this  rule  the  opinions  of  the  contractors 
were  obtained.  Contractors  are  now  given  ample  time  to 
•prepare  for  the  change. 

Another  good  move  is  the  enclosing  of  all  direct  cur- 
rent motors  in  approved  galvanized  iron  enclosures.  This 
also  extends  to  the  main  line  switches,  fuses  and  starting 
boxes.  Several  fires  have  been  traced  directly  of  late  to 
the  absence  of  this  precaution  in  the  city,  and  it  seems 
to  be  almost  necessary  to  make  fuses  and  other  apparatus 
in  connection  with  motor  installation  "fool-proof."  It 
is  a  common  thing  to  find  one  of  the  motor  fuse  holders 
filled  with  copper  wire  close  to  inflammable  material. 
The  enclosing  of  these  fuses  and  other  apparatus  in  gal- 
vanized iron  boxes  hinged  from  the  top,  which  will  eon- 
.sequently  close  from  gravity,  will  reduce  the  danger 
from  this  practice  to  a  minimum.  This  idea  is  also  be- 
ing adopted  in  many  of  the  American  cities.  In  some 
cases  it  is  considered  a  necessity,  and  ratings  on  build- 
ings are  made  accordingly.  The  question  as  to  whether 
it  will  effect  existing  rates  in  Toronto  is  not  yet  decided, 
although  the  matter  is  under  consideration. 


Electric  Window  Blinds. 

An  excellent  piece  of  mechanical  ingenuity  has  been 
displayed  by  the  Martel-Stewart  Company,  Limited,  of 
Montreal,  assisted  by  Mr.  Benjamin  Hughes,  electrical 
engineer,  in  the  installing  of  electric  window  shades  in 
the  new  Ph3'sics  Building  of  Toronto  University.  The 
window  shades,  ten  in  all,  are  put  in  use  by  the  simple 
closing  of  a  switch.  To  get  this  result  200  parts  are  re- 
quired to  each  shade,  with  separate  motor,  reducing 
gears,  and  brakes.  The  whole  made  a  most  import  con- 
traot,  and  one  which  could  only  be  carried  out  by  a  firm 
who  were  the  best  in  their  line.  The  advantage  of  elec- 
trically operated  bMnds  are  many.  They  do  away  with 
the  necessity  of  cords  and  pulleys,  which  are  forever  get- 
ting out  of  order.  They  are  great  times  savers  in  dark- 
ening or  brightening  rooms  quickly.  Once  installed  there 
is  practically  no  cost  to  operate  and  little  or  no  wear. 


Intercommunication  Telephones. 

Mr.  Walter  Barr,  jr.,  electrical  expert  and  contractor, 
Toronto,  is  now  making  a  specialty  of  intercommunica- 
tion telephones,  having  recently  installed  a  number  of 
s.vstems.  Mr.  Barr  has  been  in  business  for  ten  years. 
He  has  recently  removed  from  848  1-2  to  758  Yongc 
street,  where  he  has  equipped  an  up-to-date  show  room 
and  office.  Mr.  Barr  gives  his  personal  attention  to  all 
contracts.  He  does  not  confine  his  work  to  telephone 
equipments,  however,  as  he  points  with  pride  to  the  elec- 
trical equipment  of  the  Goderich  elevator,  which  was  in- 
stalled and  supervised  by  him  and  which  he  regards  as 
one  of  the  most  interesting  examples  of  conduit  work  in 
Canada. 
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Sparks. 

The  tomi  council  of  Pincher  Creek,  Alta.,  are  discussing  the  ad- 
visability of  installing  a  municipal  lighting  plant. 

The  electric  light  plant  at  Leamington,  Ont.,  is  to  be  extended 
by  the  new  owner,  J.  B.  Gordon,  of  Sudbury,  Ont. 

H.  Windebank,  Mission  City,  B.C.,  has  been  granted  rights  to 
develop  power  at  Silver  Creek  for  an  electric  lighting  system. 

The  Central  Electric  Company,  Portage  la  Prairie,  Man.,  pro- 
pose to  spend  from  $25,000  to  $40,000  in  a  new  building  and  in 
enlarging  their  plant. 

The  newly  formed  Saskatchewan  Power  Company,  Saskatoon, 
Sask.,  capitalized  at  $1,000,000,  are  applying  for  incorporation 
to  develop  power  on  the  Sashatchewan  river. 

The  Iron  Eange  Railroad  &  Development  Company,  Fort  Wil- 
liam, are  seeking  incorporation  for  the  purpose  of  building  a  tele- 
phone system.     J.  F.  Swinburne  is  interested. 

A  recommendiation  has  been  su^bmitted  to  the  city  council  of 
Victoria,  BXD.,  t)j  tue  fire  wardens,  calling  for  the  installation  of 
two  electric  pumps  of  400,000  gallons  capacity. 

The  West  Shore  Electric  Railway  will  build  from  Grand  Bend 
to  London,  Ont.,  and  other  points.  They  are  now  applying  for 
an  aict  to  empower  them  to  undertake  eonstruetiooi. 

Work  will  shortly  commence  at  Nelson,  B.C.,  on  the  extension 
of  the  municipal  power  plant  at  Bonnington  Falls.  Cecil  B. 
Smith,  of  the  Hydro-Electric  Commission,  is  the  engineer. 

A  rural  telephone  company  has  been  organized  at  Mallorytown, 
Ont.,  where  they  will  install  a  central  office  and  build  to  Mcintosh 
Mills,  Caintown,  Jamestown  and  Lyn.     F.  H.  Mallory  is  secretary. 

Among  recent  concerns  to  secure  incorporation  arc  the  Trini- 
dad De  Cuba  Light  iJc  Power  Company,  Limited,  Belleville,  Orrt., 
capitalized  at  $100,000.  The  incorporators  include  E.  G.  Sills,  O. 
A.  Marshall,  James  Little  and  J.  J.  Flint,  all  of  BeUeville,  Ont. 

Managing  Director  Buntzen  of  the  British  Columbia  Bleotric 
Street  Railroad  Company  state  no  time  will  be  lost  in  construc- 
tion on  the  electric  line  between  Vancouver  and  Chilliwack,  and 
it  is  expected  work  will  be  finished  and  the  line  in  operation  before 
1910. 

It  is  now  definitely  stated  that  the  Imperial  Locomotive  Works, 
Limited,  will  commence  operations  this  spring  at  Lachine,  Que. 
Col.  L.  Edye,  of  the  Trust  &  Loan  Company  of  Canada,  is  author- 
ity for  the  statement  that  $2,250,000  will  be  expended  on  the 
plant  alone. 

The  Britisih-Oanadian  Smelters,  Limited,  of  Toronto,  have  de- 
cided to  locate  their  large  plant  at  Cbippawa,  Onit.  The  company 
will  put  up  a  plant  for  smelting  and  refilling  and  employ  five 
hundred  men.  Negotiations  are  under  way  for  securing  power 
from  the  Hydro-Electric  Commission. 

It  is  reported  that  the  Walsh  Holyoke  Steam  Boiler  Works,  of 
Holyoke,  Mass.,  have  secured  the  contract  to  furnish  and  install 
a  steel  penstock  with  its  branches  for  the  electric  power  station 
of  the  Newfoundland  Development  Company,  at  Grand  Forks, 
Newfoundland,  estimated  cost  $210,000. 

Application  will  be  made  for  a  charter  by  a  company  who  pro- 
pose to  construct  an  electric  (belt  line  from  the  city  of  Ottawa, 
to  run  through  Carelton,  Russell,  Dundas,  iJrockville  and  Prescott, 
making  a  complete  belt  line  of  some  two  hundred  miles.  Mayor 
C'ossitt  of  Brockville  is  stated  to  be  interested. 

The  Prince  Albert,  Sask.,  city  council  have  received  a  report 
from  C.  H.  Mitchell,  C.E.,  Toronto,  upon  the  proposed  develop- 
ment of  power  on  the  Saskatchewan  river,  and  it  is  practically 
certain  that  the  project  will  be  carried  through.  The  cost  of  de- 
veloping 10,000  horse-power  would  be  $350,000. 

The  North  Midland  Railway  Company  have  obtained  a  two 
year  extension  from  the  Legislature,  but  the  provisions  call  for 
an  expenditure   of   $150,000   within   the  next   two  years   and   the 


completion  of  the  line  to  iStratford  and  north  into  Huron  within 
three  years.  The  line  from  London  to  Stratford  via  St.  Mary's 
will  cost  $800,000.  The  company  hope  to  place  their  bonds  this 
year. 

It  is  estimated  tnat  it  will  cost  $30,000  to  place  the  fire  alarm 
wires  in  the  conduits  built  by  the  Manitoba  Government  in  the 
city  of  Winnipeg.  This  includes  the  cost  of  the  cables  and  orna- 
mental posts  to  support  the  fire  alarm  boxes  as  well  as  the  expense 
of  connecting  the  (boxes  with  the  manholes.  The  question  of  or- 
dering all  overhead  wires  underground  is  being  considered  by  the 
city  council. 

An  agreement  has  been  reached  between  Port  Arthur  and  Fort 
William  for  the  purchase  of  the  municipal  street  railway  system 
operating  in  the  two  towns.  Fort  William  gets  tnat  portion  of 
the  system  running  m  that  city  at  a  price  to  be  agreed  upon  by 
arbitration.  Port  Arthur  is  to  furnisn  the  power  for  the  present 
system  for  five  years,  providing  power  cannot  be  purchased  else- 
where cheaper.  If  one  city  doubles  the  tracks  the  other  must  do 
the  same. 

The  following  figures  have  been  prepared  by  City  Engineer 
Keeley  of  Jildmonton,  Alta.,  in  connection  with  the  proposed  elec- 
tric light  plant  for  that  city:  One  700  kilowatt  gas  engine  and 
producer  generating  unit,  $92,350;  one  exciter  unit,  $6,500; 
switchboard  and  wiring,  piping,  oiling  system,  erecting  machin- 
ery and  cost  of  foundation,  $16,970;  building,  75  by  112  feet,  of 
brick  and  concrete,  $16,970;  lncident<als,  $7,210;  total  cost  of 
plant,  $140,000. 

The  legislature  of  Nova  iScotia  gave  power  last  year  to  the 
towns  of  both  Wolfville  and  Kentville  to  take  over  existing  elec- 
tric plants  and  operate  municipal  plants.  There  have  hitherto 
been  some  difficulties  in  the  way  of  the  town  of  Wolfville  operat- 
ing under  their  legislation.  These  have  now  been  removed  and 
the  town  ihas  secured  J.  J.  Ritchie,  of  HaQifax,  as  their  represen- 
tative and  the  company  'have  taken  P.  S.  Archibald,  C.E.,  of 
Monoton,  to  arbitrate  the  value. 

The  organization  of  the  Ontario  West  Shore  Electric  Railway 
Company  is  now  complete.  Plans  of  the  route  to  Kincardine  have 
been  oompelted,  and  a  special  meeting  of  the  shareholders  will  be 
held  to  give  the  directors  power  to  enter  into  contracts  for  the 
conistruction  of  the  Goderich  portion  of  the  railway  and  also  to 
give  the  directors  time  to  issue  bonds  or  debentures  of  the  com- 
pany to  the  exitent  of  $15,000  per  mile  of  the  track.  It  is  expect- 
ed that  the  work  of  construction  will  commence  before  May  1st. 
H.  .T.  A.  McEwan,  of  Goderich,  is  secretary. 
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American  Telephone  and  Telegraph  Annual 
Report. 

The  annual  report  of  the  directors  of  the  American 
Telephone  &  Telegraph  Company  gives  the  results  of 
the  business  for  the  year  1907,  as  follows;  Profits,  $23,- 
479.290.10;  interest,  $7,209,902.16;  balance,  $16,269,- 
387.94;  dividends  paid,  $10,943,644;  carried  to  reserve, 
$3,500,000;  carried  to  surplus,  $1,825,743.94. 

The  following  were  the  corresponding  figures  for  the 
year  1906:  Profits,  $17,857,687.37;  interest,  $4,886,- 
750.61;  balance.  $12,970,936.76;  dividends  paid,  $10,- 
195.233.50;  carried  to  reserve,  $1,773,736.62;  carried  to 
surplus,  $1,001,996.64. 

The  number  of  subscribers'  stations  at  the  end  of  the 
year  operated  directly  by  the  associated  companies  which 
constitute  the  system  in  the  United  States  was  3,035,533, 
an  increase  of  308,244.  In  addition  to  this  number 
there  were  755,316  exchange  and  toll  stations  connected 
to  the  system  by  toll  and  long  distance  lines,  but  oper- 
ated by  local,  co-operative  and  rural  independent  com- 
panies or  as.sociations  having  .sub-license  or  connection 
contracts.  Adding  also  the  company's  telephones  em- 
ployed for  private  line  purposes,  there  was  a  total  of 
3,839,000  stations  connected  to  the  Bell  system  as  against 


3,070,660  stations  at  the  close  of  the  previous  year,  an 
increase  of  768,340  stations. 

The  total  mileage  of  wire  in  use  for  exchange  and 
toll  service  was  8,610,592  miles,  of  which  1,141,687  were 
added  during  the  year.  These  figures  do  not  include  the 
mileage  of  wire  operated  by  sub-licenses. 

Including  the  traffic  over  the  long  distance  lines,  but 
excluding  sub-licenses,  the  daily  average  of  toll  connec- 
tions was  about  494,000.  and  of  exchange  connections 
about  18,139.000,  as  against  corresponding  figures  in 
1906  of  462,000  and  16,478.000;  the  total  daily  average 
for  1907  reaching  18,624.000,  or  at  the  rate  of  al)out 
5,997.000,000  per  year. 


In  the  course  of  an  article  on  "International  Exhibi- 
tions," the  "Electrical  Review"  of  London,  Eug.,  pro- 
poses the  formation  of  an  association  of  exhibitors  and 
others  for  the  British  Isles  and  all  the  colonies  and  de- 
pendencies. The  coming  exhibition  at  Shepherd's  Bush 
provides  a  good  starting  point  for  such  a  plan.  AH 
parts  of  the  Empire  are  to  be  represented,  as  well  as 
foreign  countries. 


Street  Railway  Construction  Material 

LINE  MATERIAL  RAIL  BONDS 
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General  Electric  Co.  of  Sweden 


Manufacturers  of 

Alternatiag  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synohronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.  Electrical  Hoists.  Direct-Current  Generators  and 
Motors,  all  types  and  Sizes. 
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Robb-Armstrong  Cross  Compound  Corliss  Engine  at  Electric 
Station,  Town  of  Owen  Sound,  Ont. 
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WILLIAM  MclvAY,  Manager, 
Bell  Telephone  Building.  Montreal. 

WATSON  JACK.  Manager, 
Union  Bank  Building.  Winnipeg. 

J.  F.  PORTER     Jlanagei 
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14  &  28  X  T,a  Cross  Compolnd  Goldif.  Corliss,  150  Rev. 
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William  Eoss,  an  employee  of  the  West  Kootenay  Power  & 
JAght  Company,  Nel&on,  B.C.,  mas  instantly  killed  last  month  by 
touching  a  live  wire  at  the  switchboard,  while  showing  some  visi- 
tors ovex  the  plant. 

The  Boston-Premier  Gold  Company,  near  Lillooet  on  the  Fraser 
river,  have  placed  an  order  with  the  Vancouver  branch  of  the 
Allis-Chalmens-Bullock  Company,  Limited,  for  a  considerable 
amount  of  concentrating  machinery. 

The  Taylor  Mill  Company  of  Victoria,  B.C.,  in  order  to  meet 
with  their  increased  business  have  recently  installed  a  40  horse- 
power 2,200  volt  850  r.p.m.  3-phase  60-  cycle  induction  motor 
complete.  The  order  was  given  to  Allis-Chalmers-Bullock,  Limited, 
of  Vancouver. 


The  Tyee  Copper  Company,  Ladysmith,  B.C.,  who  have  found 
it  necessary  to  double  their  smelter  capacity,  have  placed  an  order 
with  the  Vancouver  office  of  the  Allis-Chalmers-Bullock  Company, 
Limited,  for  a  large  copper  blast  furnace,  together  with  a  Con- 
nersville  blower  complete,  also  a  12  inch  and  24  inch  by  30  inoh 
cross  compound  Corliss  engine  direct  connected  to  a  100  kw.  150 
r.p.m.  240  d.  c.  generator.  The  order  also  included  a  number  of 
large  electric  motors,  etc. 

Application  has  been  made  to  the  Ontario  Government  for  a 
charter  incorporating  the  ^jorne  Power  Company,  which  desires  to 
establish  its  base  of  operations  at  Wabageshik  Falls.  Authority 
is  sought  also  for  a  railway  operated  by  steam  or  electricity  from 
the  falls  to  the  township  of  Denison. 


"YOU  WIRE   FOR   ME    and    I'LL  WIRE   FOR  YOU" 

WALTER   BARR,   Jr. 

ELECTRICAL  EXPERT  and  CONTRACTOR 

758   YONGE   STREET 
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We  manufacture  TELE- 
PHONES for  all  kinds  of 
service — Central,  Exchange, 
Factory,  Warehouse,  Etc.  Our 

Desk  Telephone 

as  illustrated  is  a  handsome 
instrument.  Perfect  in  con- 
struction and  design,  with 
no  exposed  contacts  or 
wires,  and  has  many  other 
points  of  advantage. 

Fully      guaranteed      and 
sold  on  merit. 

Send  for  our  new    Tele- 
phone Catalogue. 
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WESTON 


ELECTRICAL 

INSTRUMENT  CO. 

Main   Office  and   Works,    Waverly   Park,    Newark,    N.J. 

WESTON     STANDARD 

Voltmeters.  Millivohmefers,    Voltammeters, 
Ammeters,  MlHammeter,  Ground  Detec- 
tors a.nd  Circuit  Testers, Ohm- 
meters,  GaLlvaLnometers 

For  Portable   Station  and   Laboratory  Use. 

LONDON    HKANXII     Audrt 
House,  F.ly  I'l.ice.  Ilolbcn 

I'ARI.S.  FRANCE-E.    II.  C, 
diot.  12  KiicSt.  Gcorncs 

BERLIN  —  Europcin   Wcstn 
Ek-rtrlc.il  Instrument  Co., 
Kiltcrstr.isse  No.  S8. 


NEW   YORK  OFFICE   - 
74  CORTL«NDT  STREET 


ALUMINUM 

Electrical  Conductors 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES  . . 

Ingots,    Sheets,    Wire,    Tubing, 
Castings 

Prices  with   full  inform.ltlon  on    .ipplicatlon 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH,  PA. 


Take  Advantage  of  our  Nine 
Lives 


YOU  do  NOT  want  high 
amperage  and  short  life  in 
doped  batteries  BUT  you 
want  RIGHT  AMPERAGE 
with  LONG  LIFE. 

How  about 

Nine  Lives  ? 

such  as  our 

X  CELLS 


show.  They  are  made  to 
give  you  L.\STING  S.ATIS- 
KACTION.  They  do  not 
I'un  down. 

Stop   Importing 
Get  Belter  Batteries  la  Canada 

\\V  will  SA\'l';  vou  MONEY  .ind 

TKOl.'HI,E.  YliAiisOI-  KXI-KRIKNCK, 
AMI'LE  CAPITAL  COMBINED  WITH  A 
LIKBKAL  KUSINE.SS  POLICY  .ire  back 
of  us. 


ELECTRICAL  SPECIALTIES 
LIMITED 

12-14-16  .Slmtor  Street, 

TORONTO 

^■onlpt  Sliipnieiit  -  Prompt  .Shipment 


i:i'-TO-n.\Ti';  iiQUiprivD  f.xctorv 
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POSITION  WANTED. 


Young  man  of  good, 
Liur  month's  experienc 


ER,  Ivy  P.O..  Ont 


FOR  SALE  CHEAP 

I   30  kw.    Eddy  Generator,   135  Volts 
I   I3   H.P.    Motor,   iro  Volts 

CILSON  MFC.  CO.,  CUELPH,  CAN. 


Electric  Repair 

ana 

Contracting  Company 

The  oldest  and  best  equipped 
f5rm  in  Canada 

Contracting   Electrical 

Engineers 

Electrical  Repairs 

99    and    loi  West   Lagauchetiere   Street 

MONTREAL 


PROCURED  IN  ALL 
COUNTRIES    ■ 
LONG  EXPERIENCE 
IN  PATENI  LITIGATION 


SENO  FOR  HAND  BOOK 

ATENTS 


PHONE 

MAIN 
25S2 

RIDOUT  &  MAYBEE 

103    Bay   Street 
TORONTO,       •       -       -       CANADA 


ESTAIiLISHED  1849. 

BRADSTREET'S 

Capital  and  Surplus    Si. 500,000. 

Offices  Tttrougliout  tfie  Civilized 
World. 

Executive  Offices : 
Nos.  346and  348  Broadway,  New  York  City  U.S  A 

THE  I3RADSTREET  COMPANY  gathe.s  infor- 
mation that  reflects  the  financial  condition  and  the 
controlling  circumstances  of  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring,  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may-  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  arc  available  only;  by  reputable  wholesale, 
tohhing  and  manufacturingconcerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY, 
OfTicBs.NCANAi.A:  Halif.ix.  N.S  :  Hamilton,  Ont   ; 
London.  Ont.  ;  Montreal,  yi.e,  ;  Ottaw.i.  Ont.  ;  Que- 
bec, Que.  ;  SI.  John,  N  H  ;  Toronto.  Ont,  ;  Vancou- 
ver, B.C.  ;  Winnipeg,  Man.  ;  Calgary,  Alta. 
THOS    C    IRVING. 
Gen.  Man.  Western  Canada.  Toronto. 


Sparks. 

The  25t'li  annual  convention  of  the  Ameri- 
can Institute  of  Electrical  Engineers  will 
be  held  at  Atlantic  City,  New  Jersey,  from 
June  29  to  July  2. 

Hamilton  City  Council  decided  by  a  close 
vote,  the  mayor 's  casting  vote  being  neces- 
sary, to  advertise  for  a  city  engineer  and 
to  retain  Engineer  Barrow  as  consulting 
engineer. 

The  mills  of  the  Canada  Colored  Cotton 
Company  have  been  closed  down  for  two 
weeks  for  the  purpose  of  installing  electri- 
cal machinery.  About  3UU  people  are  out 
of   work  in   consequence. 

It  is  reported  that  the  St.  Lawrence 
Power  Company's  plant  at  Cornwall,  Out., 
has  been  taken  over  by  a  syndicate,  and 
that  plans  for  extensions,  involving  some 
$o,UUU,UUU,  have  been  submitted  to  the  In- 
ternational Waterways  Commission.  Geo, 
C.  Eoster,  of  Montreal,  is  stated  to  be  the 
president    of    the   new    concern. 

Dr.  James  Douglas,  of  xvew  York,  has 
subscribed  $1U,UUU  towards  an  endowment 
which  the  Jdchool  of  nuning,  alliliated  with 
(^u<,-en's  University,  has  Jately  undertaken 
to  raise.  Dr.  Douglass  is  an  eminent  bridge 
builder,  who  some  years  ago  was  made  a 
Doctor  of  Lans   by  (Queen's. 

Wiugham,  Ontario,  has  deciued  by  a 
vote  of  231  to  17(3,  against  placing  the 
electric  lighting  plant  unuer  the  manage- 
ment 01  three  commissioners.  The  plant 
has  been  owned  by  the  town  for  the  last 
four  years  and  has  been  manageu  by  the 
executive  committee  of  the  town  council. 
The  commissioners,  wno  *. —  ibeen  elected 
by  acclamation,  will  not  take  office. 

The  Dominion  Hallway  Commissioners 
held  their  first  sitting  since  the  appoint- 
ment of  the  new  chairman,  Hon.  Judge  Ma- 
bee,  on  March  31,  at  Ottawa,  After  look- 
ing over  the  work  to  be  done  it  was  found 
thart;  in  only  three  of  the  eases  would  there 
be  any  question  as  to  the  necessity  for  a 
rehearing.  These  are  the  Hell  Telephone 
case,  the  Winnipeg  and  Duluth  coal  rates 
case,  and  the  C.  P.  R.  traffic  case. 

The  use  of  electric  motors  for  driving  all 
kinds  of  factory  machinery  is  increasing  at 
a  rapid  rate.  Steel  plants  in  particular  arc 
furnishing  themselves  with  this  means  of 
power.  The  Saucon  plant  of  the  Bethilc 
hem  Steel  Company,  Pa,,  was  probably  the 
first  to  be  designed  and  constructed  with 
a  view  to  using  electrical  drive  wherever 
possible.  The  screw-downs,  reserving  tables, 
transfer  tables,  shifters,  saws,  and  straight- 
eners  are  all  operated  directly  by  Crocker 
Wheeler  motors.  In  fact  all  operations  ex- 
cept the  driving  of  the  rolls,  where  steam 
engines  arc  used,  and  heavy  .'^hearing,  re- 
quiring enormous  pressure,  where  hydraulic 
power  is  employed,  are  carried  on  by  means 
of  electrical  drive. 


CONSULTING   ELECTRICAL    ENGINEERS 


CHARLES    H.   MITCHELL,    C.  E. 

Member  Canadian  Society  Civil  Engineers. 

Member  American  Society  Civil  Engineers. 

Assoc.  M.  Institution  Civil  Engrs.  (London I. 

Assoc,  .\merican  Inst.  Electrical  Engineers 

HYDRO-ELECTRIC   ENGINEER 
Rooms    1004-S      ■      Traders    Bnuk    B  dn 
Telephone  Main  7396  TOROSTO 


R,   S.   KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Eleclric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


A. 

EDWARD  B.  MERRILL 

B.A.,    B.  A.  Sc. 
M.  Can.  Soc.  C.  E.,   Associate  A.  I.  E   E. 

CONSULTING  ENGINEER 

Power 

Light 
ing. 

Developments  and 
n^.     Electric  Railw 
Industrial  Plants. 

Transmission.       Electric 
avs.    Municipal  Engineer- 
Reports,  Valuations,  Etc. 

TORONTO  A> 
Long  Distanc 

D   WINNIPEG 
r  Telephones 

P.  E.  Marchand,  E  E.  R.  W.  Farley,  C.E. 

W.  L.  Donnelly,  Sec.-Treas. 

P.    E.    MARCHAND    &    CO. 

Consulting  and  Constructing  Engineers. 
Examinations,  Surveys,  Reports,  Plans,  Specifica- 
tions and  supervision  of  Electric  Lighting,  Railway 
and  Power  Plants,  Long  Distance  Power  Trans- 
mission. Hydro-Eleclric  Developments  a  Specialty. 
128K  Spark  Street  -  OTTAWA,  ONT. 


GUY  M.  GEST 

ENGINEER  AND  GONTRAGTOR 

EXPERT  ELECTRIC  SUBWAV  BUILDER 


Charles  Brandeis,  C.  E. 

CONSULTING  ENGINEER 

To  Provincial  Government.  Municipalities,  Etc. 

Estimates.  Plans  and  Supervision  ol  Hydraulic 
and  Steam,  Electric  Light,  Power  and  K.ailroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Rep,.rts  and  Specifi,  atlons, 

62-63  Guardian  Building,    MONTREAL. 


Smith,  Kerry  &  Chace 

CONSULTING  AND  CONSTRUCTING 
ENGINEERS 

Electric,  Hydraulic,  Railway,  Municipal 

TORONTO  -  WINNIPEG 

Ckcii.  B.  S.MiTii      J.  G.  G.  Kkrkv      W.  G.  Ch,u:k 


DBUGSTORtfllTIUCS.  -j.4'-'4LSt.ND  FOR  CAT^^^,.  ,., 
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THE  CANADA  ELECTRIC  CO 

Are  now  located  in  their  new  premises 

230     I>o]:>cl:ieste]?    Sti^eet    "W  e  s  t,    INA  on  t  x*e  £t  1, 

Where  they  carry  everything  in 

ELECTRICAL  SUPPLIES 

Write  us  for  anything  you  require  in  our  line,  we  will  be  pleased  to  quote  prices. 

THE    CANADA    e:]l.e:ctric   CO. 

LACASSE    ROSSEAU,    Elec.  Eng.  Manager.  230  Dorchester  Street  West,  -  Montreal 


Now  Is  TKe  Time 

to  consider  the  electric  fan  contract  question  for 
tlie  coming  season.  Let  us  make  you  a  propo- 
sition ;  it's  attractive. 

Our  line  of  fans  is  complete;  Desk,  Bracket, 
Ceiling,  Floor  and  Counter  Column  Types. 
They   are  made  right  and  the  prices  are  right. 

Canadian  Westing(house  Co.,  Limited 


Traders  Bank  BUg., 

TORONTO. 
13g  Pender  St.,  VANCOUVER. 


LiENER.^L  Office  and  Works:    HAMILTON,    OUT. 

For    particulars    address  nearest  Office: 


922-923  Union  Bank  Bldjj.,  WINNIPEG. 


Sovereign  Bank  ot  Canada 

Bldg.,  MONTREAL. 

'.ranville  Street,  HALIFAX 


Belliss  &;  Moreom  Limited,  Engineers 

I   BIRMINGHAM,    ENGLAND    I 


Established  c 
Telegrams:  -BelHss,  Binningh.- 
Code:  A.B.C.,  .sthE>ntion. 


l.O.XDOX   OFFICE  : 
8  \'icTORiA  Street,  S.  \V. 


ENGINES 


Direct.    Rope  or  Belt  Drive 

FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND  MILL 
DRIVING,    also   CONDENSING  PLANTS. 

ADVANTAGES:      Sclf-I.ubricalion       Simplicily;    Strength;    Experience; 

Low   Cost  ;     Reli:ibiliiy ;     Minimum    Maintenance  ;     Compactness ;     Good 
Governing  ;   Durability  ;   Maintained  Efliciency  ;  Quiet  Running. 

3,800  Engines  supplied  or  building,  representing  upwards  of 

650,000  H. P.,  in  sizes  ranging  from  5102,700  B.H.P. 

of  Compound  &  Triple-Expansion  Types. 

Sole  Agents  for  Canada:   LAURIE  &  LAMB,  212  board  of  trade  buildin:,   MONTREAL,  CAN. 

Telegraphic  Address:   ■'  l,:,rc..  '     ^h.^lrc.ll.  lodes  :    A.H.C,    ^th  Fdition  sS:  W  cslcrn  fTuo.i. 
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Combine  the  best  lamps 
and  the  best  fixture 


THE  NEW 

Benjamin  Tungsten  Arc 

(Design  patent  applied  for) 

Look  at  it  !  Note  the  frosted  aluminum  reflector  covering  brass  base 
for  increasing-  reflected  light.  The  stem  is  3,8-in.  pipe,  ^-in.  casing, 
crowfoot,  wires,  deep  canopy,  cluster  body,  and  i8-in.  opal  reflector 
— complete.  Made  for  4,  5  or  6  lights,  either  with  or  without  centre  lamp 
opening,  for  use  with  or  without  pendant  switch.  It's  an  exception- 
ally neat,  effective,  economical  fixture  for  use  in  any  public  place. 

Write  for  Circular  and  Price  List 


25  INCHES  OVER  ALL 


BENJAMIN    ELECTRIC    MFG.  CO. 

64  York  Street        -        TORONTO 


W^IRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 
THE  WIRE  AND  CABLE  COMPANY,    -    -    ■    MONTREAL 


Push  Switches 


Door  Switche 


•DisLmondH" 


m 


MAM    I  A(rKKl-;i>    BY 


APPLIANCES 


Galv 
Strel 


Automatic 

Plush 
Receptacles 
and  Plugs 


THE  HART  MANUFACTURING  COMPANY,  hartford.  conn. 

^/TeltW:   '    W.    Bongard    Co.,    Limited      eo  Wellington  st.  West,     Toronto,    Can. 
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INDUCTION  MOTORS 


IMMEDIATE  SHIPMENT  FROM  STOCK  OF  STANDARD  RATINGS  AND 
VOLTAGES  FROM  3H.P.  UP  TO  100  H. P.  FOR  PRICES  AND  DELIV- 
ERIES     ON     LVRGER       SIZES      WRITE     NEAREST     SALES     OFFICE. 


A  RELIABLE  MOTOR 


POWER    FACTOR,    EFFICIENCY,    SLIP,     STARTING,     TORQUE     AND     MAXIMIUM 
OUTPUT   MADE  AS    FAVORABLE   AS    POSSIBLE   CONSISTENTLY     WITH     RELIA- 
BILITY.       FULL     DESCRIPTION     IN     NEW     BULLETIN     301     WHICH     WILL     BE 
SENT   ON   APPLICATION. 


ALLIS  -  CHALMERS  -  BULLOCK 


LIMITED 

HEAD  OFI-lCli  AND  WORKS       -    MONTREAL 

S.M.ES     OFFICES    : 
TORONTO,  WIWII'EC;, 

NEW    r.I.ASCOW,  COBALT, 


VANCOUVER. 
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THE  STANDARD 

FOR 

RUBBER 

INSULATION 


TRADE  MARK 
R-eg.  V.  S.   Pa.ter\«  Office 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  ure  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.  They  improve  with  age. 
The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE   COMPANY,   Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


Induction    Motors 


RUGGFD  DESIGN 

HIGH  POWER 
FACTOR 

LOW  TEMPERATURE 
GUARANTEES 

Bulletin   100 


The    PACKARD     ELECTRIC     CO.,    Limited 


Works:    St.   CatKa-rines 


127-129   Hell   Tel.    Bdg-. ,    Mo.\  trkai,. 


-Somerset  Block,   Winnipeg. 
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THAT'S 


Pole  Type   '2   to  so  K.  \V. 


-A— 


Moloney 
Transformer 


' It's  A  LeaLder- 


MOLONEY    MEANS 


HIGHEST  INSULATION 
LOW    TEMPERATURE    RISE 
LOW  CORE   LOSS 
LOW  COPPER   LOSS 
HIGH   EFFICIENCY 
I,   CLOSE  REGULATION 


No  other  Transformer  costs  so  little  in  the  long    run 
and  we  can  prove  it 

It  is  not  what  you  hope  they  will  do,  but  what  they  DO  do  that 
distinguishes  MOLONEY  Transformers  from  the  ordinary  kind. 

Service  is  What   You  "Want 


A  Post   Card    will    bring    you 
price  list  and    full  information. 

DO  IT  NOW 


THE    R.    E.  T.   PRINGLE    COMPANY,    LIMITED 

MONTREAL  WINNIPEG 


CANADIAN  INVENTION 
CANADIAN  ENTERPRISE 
CANADIAN  CAPITAL 


CANADIAN 

INDEPENJENT 

TELEPHONES 


Canada  invented  tie  Telephone. 
Canadians  invented 

CENTRAL  ENERGY  AUTOMATIC  TELEPHONY 

We  are  building  up  a  new  Canadian  industry,  manufacturing  and  operating  Tele- 
phones and  Telephone  Supplies  in  Canada  in  opposition  to  the  Telephone  Trust. 

We  have  a  FULL  LINE 

Magneto-Central  Enegry  Manuel-Lorimer  Automatic 

We  are  prepared  to  engineer,  equip  and 
instal      complete      telephone     systems. 


White  for  Particulars 


Canadian   Independent  Telephone  Compe^ny,   Limited 


26  UuncBn  Street,  TORONTO,  Ont. 
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•♦ALAMO" 

Gas    or     Gasolene  Engines    for 
Electric   Lighting 

Made  in   sizes  from  5   to  50   H.    P.      Desig"ned     specially 

for  runnings  Dytumos  and  can   be  opecated  on    Nalural 

Gas,   Artificial  Gas  or  Gasoline. 

Quotations  to  Trade  only. 

E.    S.     COOPER 


1 28  Adelaide  St.  E. 


Toronto,  Ont. 


THE  TELEPHONE 

/i^^^^\       Is  a    Companion,  Friend    and  Servant 
W    fiSlB  \»l  Combined. 


Invaluable     for     convenience    in     the 

:3Si9t^  household. 

LONG  DISTANCE  TELEPHONE  SERVICE 

has    no    equal    for    the     facility    it     affords     in 
business  life. 

Full  particulars  as   to  rates   and    service  at    the 
nearest  office  of  the 


BEILT 


ARMATURE 
BABBITT  METAL 

\\"e  guarantee  this  metal  10  give  perfect 
satislactioii  in  Motors  and  Dynamos  and 
Electiic  Sireet    Railway  Armature   Beari.ngs 

Get  our  book   "Facts  about  Babbitt." 

The  Canada  Metal  Co.,  Limited 

Toronto  -  Ont. 


"CALVADUCT"a»o"LORICATED' 
CONDUITS 

FOR    INTERIOR     CONSTKUCTION 

Conduits  Company   Limited 


TORONTO 


CANADA 


Your  Peak  Load  next  winter 
will    be   heavier     than     ever. 

NOW 

is  the  time  to  prepare  for  it 
by  sending  your  order  for 
an    additional    unit   to 


Canadian  Crocker-Wheeler  Co., 

MANUFACTURKRS     AND     ELl-XTRICAL     ENGINEERS 
Head  Offki:  ;  41    Street  Railway  Chambers, 

MONTREAL 


Limited 
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The 


Crocker  Turbine 


Enjc)\  s  a   hioh  reputation   won  by  merit. 

Perfectly     adapted    for    H\dro  -  Electric 
installations. 

We  build  it   in   various  stvles  of  setting, 
in  all   sizes,  and    for  heads   up  to    150  ft. 

Special  settings  arranged   to  suit  special 

circumstances. 


WRITE    FOR    CATALOGUE 


The 


Jenckes  Machine  Co.,  Limited 


Sales  Offices  ; 
St.  Catharines,  Rossland 
Vancouver,  Halifax,  Cobalt. 


Gerweral  Offices  : 
Larvsdowne,  St. 
Sherbrooke.  Que. 


Works  : 
Sfierbrooke,   Que. 
St.    Catharines,  Ont 


ONEIDA    GALVANIZED 

CHAIN 

—    -^^m^             - 

*-                _rf 

>^          ,  .-  — 

FOR 

Si£^ 

^^^^ 

'^':^ 

P^-^'^ 

JSUSPENDING 
J      ARC  LAMPS 

ONEIDA 

COMMUNITY, 

Limited 

Niagara 

Falls,  Ontario 

KENT  BROTHERS 

Miners  and    Expoilers  of 

CANADIAN   AMBER.  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


Arc  Lamps,  Meters, 

Transformers, 

Telephones, 

Switchboards 

and  General  Line  Material 


John  FormaLn 

248  and  250  Craig  Street  W. 

Montreal,  Que. 
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CANADIAN 

Electrical  News 

e  ENGINEERING    JOURNAL 

PIBLISHED     0;J      THE      FIFTH      OF      EVF.RV      MONTH      BY 

HUGH  C.  MACLEAN,  LIMITED, 

TORONTO,    CANADA. 

HEAD  OFFICE       -       Confederation  Life  Buildi.g,  TORONTO 

Telephone  Main  2362 

MONTREAL       -       Telephone  Main  2299.      B34   Board  of  Trade 

D.  BURNSIDE,   Reprebenlative 

WINNIPI^.G Telephon.-  224.     3:^0  Smith  St. 

ROL.AND   F.    HILL,   Representative 

VANCOUVER       -       -       -        Telephone   2^4^.       615  Hastings  St. 

GEO.   A.   GALL,  Representative 


ADrKRTlHE.UKSTH. 

Advertising  rates  sent  rromptly  on  application  Orders  for  adver- 
tising should  reach  the  offlce  of  publication  not  later  than  tlie  1st 
day  of  the  month.  Changes  in  advertisements  will  be  made  when- 
ever desired  without  cost  to  the  advertiser,  but  to  insure  proper 
compliance  with  the  instructions  of  the  advertiser,  copy  and  cuts 
should  be  received  at  least  one  weeli  before  date  of  publication. 
SVasCRIfTlOXS. 

The  "Electrical  News"  will  be  mailed  to  subscribers  in  Canada, 
post  free,  for  $1.00  per  annum.  The  price  of  subscription  should  be 
remitted  by  currency,  registered  letter,  or  postal  order  payable  to 
Hugh  C.  MacLean,  Limited.  Please  do  not  send  cheques  on  local 
banlcs  unless  25  cents  is  added  for  cost  of  discount.  Money  sent  in 
unregistered  letters  will  be  at  senders'  risli.  Subscriptions  from 
United  States  and  foreign  countries  emliraced  in  the  General  Postal 
Union,  $2.00  per  annum.  Subscriptions  are  payable  in  advance. 
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The  Prepayment 
Meter. 


It  is  a  rather  curious  fact  that  in 
spite  of  tlie  coutiniied  increase  in 
the  number  of  prepayment  gas 
meters  installed  in  Canada,  the  prepayment  electric 
form  has  not  met  with  anything  like  corresponding 
favor.  This  is  due  in  all  probability  to  a  combination 
of  two  main  points,  namely,  that  the  price  is  very  much 
higher  than  that  of  the  ordinary  form,  and  that  the 
prepayment  instrument  is  more  or  less  complicated  as 
compared  with  the  usual  type.  Besides  these,  there  is 
probably  a  third  reason  at  work,  though  doubtless  it 
i.s  not  as  pronounced  as  the  other  two.  in  the  fact  that 
in  Canada  there  is  not  as  yet  that  flat-dwelling  fre- 
quent-moving population  which  in  the  States  forms  one 
of  the  chief  reasons  for  the  existence  and  use  of  pre- 
payment meters. 

Due  to  the  fact  that  gas  services  are  always  under- 
ground, and  that  the  meter  is  therefore  almost  invar- 
iably placed  in  the  cellar  or  some  other  equally  incon- 
spicuous location,  gas  meters  have  always  l)een  of  very 
much  larger  dimensions  than  are  considered  permis- 
sible for  the  electric  form.  The.sc  increased  dimensions 
have  naturally  resulted  in  a  corresponding  increase  in 
the  size  and  strength  of  the  parts,  in  view  of  which  it 
has  been  a  comparatively  easy  matter  to  add  the  extra 
equipment  involved  by  the  prepayment  form.  On  the 
other  hand,  the  electric  meter  is  nearly  always  pbifcd 
conspicuously,  in  view  of  which  the  demand  has  con- 
stantly been  for  one  of  smaller  and  smaller  dimensions. 
Naturally  the  torque,  as  compared  with  that  of  a  gas 
meter,  must  be  very  small,  this  in  turn  requiring  tliat 


all  the  parts  be  very  light  and  very  accurately  made. 
From  this  low  torque  it  also  necessarily  follows  that 
the  complete  instrument  is  fairly  complex,  as  results 
which  are  attained  in  the  prepayment  gas  meter  by 
pure  brute  strength  can  be  reached  in  the  electric  form 
by  nothing  but  extra  parts  that  have  to  be  put  into 
very  little  more  space  than  is  allotted  to  the  regular 
type.  Hence  the  greatly  increased  cost  of  the  prepay- 
ment electric  over  the  usual  design,  a  percentage  that  is 
very  much  greater  than  than  obtaining  in  gas  meter 
practice,  and  in  this  we  find  one  of  the  great  reasons 
why  prepayment  electric  meters  are  not  more  com- 
monly used. 

On  the  other  hand,  it  is  altogether  probable  that  the 
present  designs,  which  have  been  on  the  mai-ket  for 
some  considerable  time  in  almost  their  exact  original 
forms,  will  be  materially  simplified  and  cheapened  as 
time  goes  on,  which  will  doubtless  mean  that  their  use 
will  be  somewhat  extended.  This  in  turn  will  of  itself 
also  decrease  the  cost,  as  is  always  the  case  with  an  in- 
creased production.  In  view  of  this  it  is  not  unlikely 
that  the  prepayment  electric  meter  will,  after  no  great 
whife,  come  much  more  to  the  front,  especially  as  every 
comi)any  must  naturally  find,  with  the  growth  of  its 
connections,  an  ever  increasing  number  of  those  ten- 
ants that  move  in  the  night. 


The  Eiemer\t  of  The  use  of  light,  cithci'  natural  or 
Light  and  its  world.     Further,    the    two    main 

Application.  artificial,  is  universal  throughout 

sources  from  which  central  stations  draw  their  revenue 
are  power  and  light,  in  fact,  in  a  large  number  of  cases, 
light  alone.  Notwithstanding  these  facts  comparative- 
ly little  though  is  given  to  its  proper  application,  and 
to  the  many  engineering  points  involved  in  order  that 
the  consumer  may  get  the  best  results  for  the  least 
expenditure,  both  for  fittings  and  for  energy.  As  a 
consequence  of  these  conditions,  we  find  an  effort  now 
being  made  to  improve  matters  through  the  mediiun  of 
the  illuminating  engineer,  an  expert  in  a  branch  of  elec- 
ti-ical  engineering  which  has  only  recently  been  recog- 
nized at  its  true  value. 

Light  is  generally  defined  as  that  form  of  energy  cap- 
able of  affecting  the  optic  nerve,  though  of  cour.se  pro- 
duces other  effects  besides  vision,  witness  for  instance 
its  action  upon  a  photographic  plate.  Speaking  tech- 
nically, the  word  as  usually  mean  to  indicate  tlietsource 
of  light,  though  it  is  often  used  to  indicate  the  device 
itself,  as  an  arc  light,  besides  which  it  covers  in  other 
cases  the  effect,  for  instance,  when  we  speak  of  seeing 
light.  It  is  now  generally  conceeded  that  light  is  due 
to  wave  motions  in  that  substance  surrounding  the 
eartli  which  scientists  call  ether,  in  this  way  being' very 
similar  to  sound,  which  is  the  result  of,  and  is  "trans- 
mitted by,  wave  motions  in  the  air.  Light  waves  are 
very  much  more  rapid  than  sound  waves,  the  former 
moving  at  the  rate  of  some  140,000  miles  per  second,  as 
opposed  to  al)(>ut  1-3  of  a  mile  per  second  for  the  iat- 
ter,  hence  the  familiar  phenomenon  of  seeing  the  steam 
from  the  whistle  of  an  approaching  locomotive  some 
appreciable  time  before  you  hear  it.  Both  sound  and 
light  waves  vary  over  a  large  range  of  vil)ration,  in 
each  some  vibrations  being  too  slow  and  some  too  fast 
to  produce  visual  or  audible  effects.  Within  their  re- 
spoH'tive  ratiges  to  which  the  senses  of  the  human  body 
are  susceptible  the  different  number  of  vibrations  pro- 
duce varying  colors  in  the  one  case  and  sounds  oP  dif- 
ferent pitch  in  the  other.  The  slowest  liglit  waves  pro- 
duce the  effect  of  dark  red,  the  fastest  pale  violet,  be- 
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tween  them  lying  orauge,  yellow,  green,  blue  and  indi- 
go. This  table  or  division  of  any  composite  color  or 
light  into  its  primary  colors  is  called  the  spectrum  of 
that  light,  the  foregoing  colors,  including  of  course  the 
red  at  one  end  and  the  violet  at  the  other,  being  the 
spectrum  of  sunlight  or  ordinary  daylight,  and  hence 
l)eing  known  as  the  solar  spectrum.  Rays  of  light  that 
come  from  vibrations  slower  than  those  producing  the 
red  rays  are  known  as  infra-red.  while  those  of  higher 
frequency  than  violet  are  styled  ultra-violet.  The  spec- 
trums  of  different  light  sources  vary  from  each  other 
and  from  that  of  siuilight,  for  instance,  enclosed  arc 
lamps,  especially  the  220  volt  class,  tend  to  produce 
more  blue  and  violet  rays  than  do  the  open  ones,  while 
the  majority  of  the  mercury  vapor  lamps  go  still  fur- 
ther, being  "almost  entirely  deficient  in  red  and  yellow, 
though  rich  in  blues,  violets,  and  ultra-violets.  These 
are  of  course  both  most  undesiralile  features,  as  it  is 
generally  considered  that  those  artificial  lights  which 
iiave  a  .spectrum  nearest  to  that  of  sunlight  (ordinary 
daylight)  are  the  most  desirable,  in  that  this  latter  is 
naturally  the  light  by  which  the  human  eye  can  best 
make  comparisons. 

Light  is  always  accompanied  by  heat,  and  as  heat  is 
tlie  oiilv  way  we  know  of  by  which  we  can  obtain  arti- 
ficial light,  the  problem  of  producing  it  naturally  re- 
solves ifself  into  one  of  turning  a  given  amoimt  of  ener- 
gy into  as  little  heat  and  as  much  light  as  possible. 
That  the  problem  is  a  real  one,  and  that  there  is  every 
incentive  for  the  present  struggle  to  improve  both  in- 
candescent and  arc  lamps,  will  be  instantly  conceded 
when  we  remember  that  the  present  efficiency  of  these 
devices  does  not  exceed  5  per  cent,  to  7  pr  cnt.,  if  it  be 
as  high.  Higher  efficiency,  other  things  being  equal,  is 
attained  by  raising  the  temperature  of  the  light  source, 
but  this  on  the  other  hand  means  shortened  life,  sothat 
the  most  satisfactory  point  at  which  to  operate  is  al- 
ways a  matter  of  .judgment  and  compromise.  These 
higher  efficiencies,  due  as  they  are  to  higher  tempera- 
tures, always  produce  whiter  light,  that  is  as  long  as 
you  keep  the  material  the  same,  as  witness  the  superior 
quality  of  the  light  from  a  21/0  watt  incandescent  lamp 
as  compared  with  that  from  one  consumping  4  watts 
per  caudle.  A  further  illustration  of  the  same  phen- 
omenon is  afforded  by  the  familiar  blue  rays  emitted 
by  the  incandescent  lamp  when  forced  to  an  extreme 
point,  the  rate  of  vibration  then  having  passed  beyond 
the  yellow  and  white  to  that  which  begins  to  produce 
blue. 

Besides  the  question  of  temperature,  there  is  another 
factor  which  materially  affects  efficiency,  namely,  that 
different  bodies  have  varying  powers  of  radiating  light, 
or  are  of  different  light  emissivity.  even  when  heated 
to  the  same  temperature.  This  is  shown  very  clearly 
by  the  familiar  fact  that  a  black  body  absorbs  and 
holds  light,  that  is.  does  not  reflect  it  and  send  it  out 
again,  as  docs  one  that  is  white.  This  principle  is  the 
one  that  was  made  use  of  in  designins  those  higher  effi- 
ciency lamps  such  as  the  limelight.  "Welsbach,  flaming 
are,  etc..  and  now  forms  the  basis  of  the  efforts  lieing 
made  to  perfect  the  vapor  lamps,  gases  emitting  light 
much  more  efficiently  than  a  solid.  The  problem  of 
these  latter  devices  has  really  been  solved,  as  far  as  the 
production  of  light  is  coucerned.  so  that  there  remains 
now  only  the  question  of  its  quality,  mercury,  the  vapor 
mostly  in  use,  being  far  too  prolific  in  ultra-violet  rays, 
while" at  the  same  time  lacking  the  red.  The  incentive, 
however,  is  very  great,  so  that  it  will  doubt  less  be  but 
n  comiinrntively  short  time  before  nur  stnndnrd  arc 
lamps  will  be  much  more  efficient  than  those  now  in 


use,  just  the  same  as  the  metallic  filament  iucandeseents 
are  on  the  eve  of  replacing  the  old  and  well-tried  car- 
bon type. 


Is  it  worth  while  to  gather  once  a 
Is  it  Worth  While?  year  with  those  who,  because  they 
are  facing  much  the  same  situa- 
tions as  confront  you  daily,  have  undoubtedly  a  fund 
of  valuable  knowledge  pertaining  thereto,  which  is 
open  property  only  at  such  a  meeting?  Is  it  worth 
while  taking  the  trouble  to  impart  some  of  your  par- 
ticular information  in  return?  Is  it  worth  while  get- 
ting the  benefit  of  combination  in  connection  with  such 
questions  as  insurance,  legislation,  lighting  contracts, 
both  private  and  municipal,  the  making  and  the  en- 
forcing of  proper  wiring  rules,  etc.,  etc.,  all  of  which 
are  matters  that  can  be  handled  to  advantage  only  by  a 
proper  trade  Association?  In  short,  do  you  want  to  get 
out  of  your  groove  and  become  active  in  a  campaign 
for  the  betterment  of  the  central  station  industry?  If 
so,  join  the  Canadian  Electrical  Association,  and  when 
doing  so  make  up  your  mind  that  your  joining  is  going 
to  be  more  than  the  mere  paying  of  a  fee. 

The  annual  convention  is  but  little  more  than  a 
mouth  away.  Surel.v,  if  you  have  not  already  decided 
to  go,  that  month  will  give  you  sufficient  time  in  which 
to  make  the  necessary  arrangements  for  getting  away. 
The  benefits  to  be  derived  from  participating  in  the 
convention  are  many  and  varied.  IMake  up  your  mind 
that  you  will  be  one  of  the  participants,  and  then  turn 
roiuid  and  see  what  yoii  can  do  to  get  someone  else, 
whom  vovi  know  should  be  there,  to  attend  with  you. 


Canadian  Eleectrical  Association 
Convention. 

The  Eighteenth  Annual  Convention  of  the  Canadian 
Electrical  Association  will  be  held  in  Toronto,  Wednes- 
day, Thursday  and  Friday,  June  10,  11  and  12  next.  In 
selecting  a  place  for  this  Convention  the  Managing 
Committee  considered  a  number  of  locations  and  fin- 
ally decided  upon  Toronto  as  the  most  suitable  place 
for  this  year's  meeting. 

The  local  arrangements  are  in  the  hands  of  the  fol- 
lowing committee:  Messrs.  R.  G.  Black  (Chairman"), 
J.  J.  Wright.  W.  N.  Ryerson,  W.  A.  Bucke,  J.  A.  Kam- 
merer,  H.  A.  Moore,  H.  H.  I\Iacrae,  W,  G.  Chace.  T.  F. 
Drvden,  T.  J.  Lvnch.  W.  II.  Eisenbeis,  C.  H.  Mitchell. 
W."  B.  Boyd,  R.  J.  Clark  and  G.  K.  Hyde.  The  Com- 
mittee on  Papers  consists  of  Messrs.  R.  G.  Black  and 
W.  N.  Ryerson. 

In  arranging  the  program,  the  Papers  Committee 
considered  the  whole  electrical  situation  from  both  a 
commercial  and  political  standpoint,  being  guided  by 
the  fact  that  Niagara  power  seems  destined  to  be  dis- 
tributed throughout  a  large  area  of  the  Province  of  On- 
tario. Papers  on  the  following  subjects  have  been 
promised:  How  to  Increase  the  Station  Ijoad;  Loss  and 
T'naccounted  for  Current:  Various  Electrical  Power 
Plants  by  European  Designers  (illustrated')  :  '\'arious 
Distributing  Systems  Adaptable  to  Cities  and  Towns; 
Power  Rates  and  Factors  which  Influence  Them  ;  Regu- 
lation of  Electric  Currents  or  Circuits:  Grounding  of 
Transformer  Secondaries;  Long  Distance  Transmis- 
sion by  IVIeans  of  Direct  Current;  Electrical  Plant 
Earnings  per  Capita;  Electrical  Franchises.  Tlieir 
Ijcgal  Status  and  Basis  of  Valuation;  Large  Power 
Plants  of  .Nnicrica    ('illustralcd'). 


CANADIAN  ELECTRICAL  NEWS 


There  will  also  be  a  legal  paper  on  Contracts,  with 
special  reference  to  the  sale  and  purchase  of  power  and 
the  drawing  up  of  specifications  and  purchase  of  ma- 
chinery. 

The  Question  Box  will  shortly  be  ready  for  printing, 
and  anyone  willing  to  furnish  answers  to  questions 
should  forward  them  at  once  to  the  Managing  Editor. 
Mr.  A.  A.  Dion,  Ottawa. 


Municipalities'  Power  Contract. 

Representatives  of  the  Western  IMunicipalities'  Nia- 
gara Power  Union,  to  the  number  of  fourteen,  recently 
endorsed  the  Hydro-Electric  Power  Commission's  pro- 
posed '•ontract.  They  passed  the  following  resolution : 
"That  this  meeting  have  heard  the  statements  of  the 
Power  Commission  as  to  the  contract  for  the  supply  of 
power  at  Niagara  Falls,  and  as  to  the  proposed  trans- 
mission line  with  much  satisfaction,  and  have  partly 
considered  the  agreement  with  the  Ontario  Power  Com- 
pany, and  the  draft  agreement  between  the  Commis- 
sion and  the  municipalities,  and  that  this  meeting  fully 
approves  the  draft  agreement  as  far  as  considered." 
It  was  also  decided  that  the  solicitors  of  the  various 
municipalities  should  confer  with  Mr.  Lobb  and  Mr.  T. 
Gr.  Meredith,  on  behalf  of  the  municipalities,  at  an  early 
date,  in  reference  to  the  contracts.  These  conferences 
have  been  in  progress  and  will  be  continued  until  de- 
finite decisions  are  reached  regarding  each  municipal- 
ity. 

The  prices  set  forth  in  the  contract  are  $9.40  for 
power  at  12,000  volts,  until  25,000  horse-power  or  more 
in  all  are  taken,  then  $9.  The  sum  of  $10.40  for  power 
at  60,000  volts,  until  25,000  horse-power  or  more  in  all 
is  taken,  and  then  $10.  If  power  is  taken  at  a  higher 
voltage  than  those  named  above,  the  price  is  to  be  fixed 
by  arbitration.  The  estimated  maximum  cost  of  power 
ready  for  distribution  in  a  munii/ipality  is  $18  per 
horse-powei-. 

The  Commission  will  agree,  according  to  the  eon- 
tract,  to  construct  a  transmission  line  for  power  at  ap- 
proximately 25  cycle  per  second  frequency,  and  on 
three  mouths'  notice  to  supply  power  in  blocks  up  to 
a  total  of  30,000  h.p.  On  a  nine  months'  notice  they 
will  supply  power  up  to  a  total  of  100,000  h.p.  The  cor- 
porations will  agree  to  pay  for  power  at  the  rate  agreed 
upon  and  4  per  cent,  on  the  capital  expended  for  con- 
struction, together  with  an  annual  sum  for  a  thirty 
years'  sinking  fund,  the  line  loss,  operation,  mainten- 
ance, repair,  renewal  and  insurance  costs.  Unless  de- 
termined luider  special  conditions,  the  contract  is  to 
remain  in  force  for  40  years. 

J'ending  the  signing  of  the  contracts  by  the  numici- 
palities  the  Ilydro-Electrie  Power  Commission's  engin- 
eers have  prepared  specifications  and  estimates  of  the 
cost  of  transmitting  power  to  the  various  towns  and 
cities  which  have  passed  by-laws.  This  has  been  done  to 
save  time,  in  view  of  the  fact  that  the  agreement  with 
the  Ontario  Power  Company  may  be  terminated  in  22 
months  if  power  is  not  taken.  The  estimates  are  based 
on  the  plan  for  the  erection  of  a  transmission  line  by 
the  Government  with  a  capacity  of  80,000  horse-power 
at  high  voltage.  This  amount  of  high  tension  power  is 
equal  to  double  the  quantity  of  low  tension  power.  Hon. 
Mr.  Beck  estimates  that  the  lines  and  transformer  sta- 
tions for  the  whole  system  of  transmission  to  Toronto 
and  the  western  municipalities  can  be  built  for  between 
.$.3,400,000  and  $3,.W0,n00. 


Ontario  Power  Commission's  Contract. 

The  contract  between  the  Hydro-Electric  Commission 
and  the  Ontario  Power  Companj-  for  the  supply  of  power 
is  incorporated  in  a  bill  recently  passed  by  the  Legisla- 
ture. The  contract  is  to  become  binding  on  the  Commis- 
sion on  passage  of  an  Order-in-Council  by  the  Govern- 
ment. The  company  will  commence  to  deliver  8,000 
horse-power  of  electricity  to  the  Commi.ssion  at  the  ex- 
piration of  90  days'  notice.  At  the  expiration  of  three 
months'  notice  it  will  deliver  in  blocks  of  1,000  horse- 
power energy  up  to  30,000  hor.se-power,  and  on  nine 
months'  notice  electricity  up  to  100,000  horse-power.  The 
Commission  agrees  to  take  power  exclusively  from  the 
company  up  to  30,000  horse-power,  and  also  one-half  of 
the  amount  of  power  required  by  the  Commission  up  to 
110,000  hor.se-power,  after  which  the  Commission  may 
take  electricity  from  other  sources.  The  company,  on 
its  part,  will  not  deliver  power  to  any  person  that  it  is 
intended  .shall  be  supplied  by  the  Commission.  The 
Commis.sion  agrees  that  it  will  not  supply  power  of  less 
than  60,000  volts  at  a  price  les.s  than  the  price  provided 
in  the  contract,  with  the  co.st  of  transforming  added 
thereto,  in  the  territory  .supplied  by  the  transmis.sion 
lines  of  the  company. 

The  Commission  must  pay  for  three-fourths  of  the 
power  ordered,  whether  it  takes  it  or  not,  at  the  prices 
already  announced. 

The  Commission  agrees  to  pay  the  company  at  the 
rate  of  $9.40  per  horse-power  per  annum  for  power  at 
12,000  volts,  and  at  the  rate  of  $10.40  per  horse-power 
per  annum  for  power  at  60,000  volts,  and  when  the 
amount  reserved  and  held  ready  for  delivery  upon  the 
order  of  the  Commi.s.sion  is  in  all  25,000  horse-power  or 
more,  payment  shall  be  made  at  the  rate  of  $9  per  horse- 
power per  annum  for  power  at  12,000  volts,  and  at  the 
rate  of  $10  per  horse-power  per  annum  for  power  at 
60,000  volts.  If  power  is  taken  at  a  higher  voltage  than 
60,000  volts  the  price  shall  be  determined  by  arbitration 
at  the  expen.se  of  the  Commission. 

The  agreement  is  to  remain  in  force  for  ten  years,  and 
is  subject  to  renewal  for  ten-year  periods.  It  is  not,  in 
any  event,  to  go  beyond  1950.  The  company  agrees  not 
to  exerei.se  its  right  to  cancel  its  charter  during  the  con- 
tinuance of  the  agreement.  If,  after  all  reasonable  dili- 
gence, the  Commission  is  not  within  eighteen  months  able 
to  start  to  take  power,  the  company  shall  have  the  right 
to  cancel  the  contract.  The  point  of  delivery  shall  be  the 
property  line  between  the  company's  distributing  station 
and  the  right  of  way  of  the  Michigan  Central  Railway  at 
Niagara  Falls,  Ontario. 

Penalty  clauses  are  inserted  providing  for  a  reduction 
in  ease  of  an  interruption  of  the  service.  In  case  any 
munieipalitiy  or  its  customers  for  power  shall  suffer 
damages,  the  Commission  shall  be  entitled  to  commence 
proceedings  for  damages.  Provision  is  made  for  arbi- 
tration of  any  disputes  which  may  ari.se  between  the 
parties  as  to  the  performance  of  the  term.s  of  the  agree- 
ment. 

If  the  quantity  of  power  being  taken  by  the  Commis- 
sion shall  amount  to  sixty  per  cent,  of  the  total  develop- 
ment of  the  company  and  a  complaint  is  made  in  writing 
that  the  company  is  continuously  neglecting  to  fulfil  its 
agreement,  the  Lieutenant-Governor-in-Council  by  order 
may,  on  reasonable  terms,  transfer  the  entire  plant  and 
properly  to  the  Hydro-Electric  Power  Commission. 


The  reports  that  Brantford  would  drop  out  of  the 
I'ower  Union  of  the  Ontario  Municipalities  has  been 
definitely  denied  by  the  City  Council. 


Mechanical  Equipment  of  the  Ottawa   Mint 


Bv  A.  H. 

Read  before  the  Canadian 

The  meehanieal  equipment  of  this  branch  of  the  Royal 
]\Iint  was  completed  'by  the  end  of  October  last — the  time 
occupied  in  the  manufacture  and  installation  of  the 
necessary  machinery  having  been  just  ten  months. 

Many  machines  in  the  coining  department  have  been 
designed  specially  for  the  Ottawa  ]\Iint,  and  in  t'hese  new 
devices  have  been  adopted  which  are  not  to  be  found  in 
other  similar  institutions.  In  addition  to  the  machinery 
in  that  department,  where  the  actual  minting  of  money 
takes  place,  the  following  plants  have  also  been  installed: 

(1)  The  electrical  plant,  for  power  distribution,  for 
lighting,  etc. 

(2)  The  oil  fuel  plant,  for  storing  and  distributing  the 
oil-fuel  used  throughout  t^he  various  departments  in  the 
melting,  annealing,  and  cupel  furnaces,  together  with 
the  fans  and  blowers  for  the  same. 

(3)  The  die-making  plant,  for  sinking,  turning,  an- 
nealing, and  hardening  the  dies  used  for  coinage  pur- 
poses. 

(4)  The  plant  for  the  boiler  house  and  the  machine, 
smith's  and  carpenter's  shops,  in  which  all  running  re- 
pairs are  effected  and  small  tools  made. 

(5)  The  plant  for  the  assa.v  department,  where  all  the 
precious  metals  received  into  and  issued  from  'the  Mint 
are  anal.yzed;  and  in  which  experimental  research  work 
will  be  conducted. 

To  give  a  full  and  complete  description  of  all  the  me- 
chanical devices  which  have  been  installed  throughout 
the  Mint  would  make  this  paper  unduly  long.  Each  of 
the  plants  enumerated  above  will  therefore  be  briefly 
dealt  with  in  turn,  in  the  order  given ;  and  then  the  coin- 
ing department,  which  contains  types  of  machines  prob- 
ably less  commonly  known  than  the  rest,  will  be  de- 
scribed more  at  length. 

Electrical  Plant. 

Electrical  Equipment. — The  electricity  used  for  power 
and  lighting  is  supplied  in  the  form  of  a  two-phase,  al- 
ternating current,  and  enters  the  building  at  a  potential 
of  2,140  volts.  It  then  passes  through  the  transformers, 
of  which  there  are  three  for  power  and  three  for  light.  In 
each  ease,  one  is  a  spare  which  can  be  put  into  circuit, 
on  either  phase,  by  operating  the  primary  and  second- 
ar.v  switches. 

The  transformers  for  power  operate  the  motor  of  n 
motor  generator  set.  They  are  single  phase,  step  down, 
oil  insulated,  self  cooled,  for  a  circuit  of  60  cycles.  The 
primaries  are  wound  for  a  potential  of  2,140  volts,  and 
the  secondaries  for  a  potential  of  500  volts.  Their  n(U'- 
mal  full  rating  is  100  kilowatts  each. 

The  transformers  for  light  operate  the  electric  light 
.system  of  the  building.  They  are  similar  to  the  trans- 
formers for  power,  but  tlie  secondaries  are  wound  for  a 
potential  of  107-214  volts;  while  their  normal  full  rat- 
ing is  15  kilowatts.  The  primaries  and  .secondaries  of 
each  transformer  are  provided  with  binding  posts,  so 
that  any  one  of  them  may  be  connected  or  disconnected 
without  .soldering  to  leads,  or  cutting  wires. 

The  motor  generator  .set  for  transforming  the  curn^nt 
to  operate  the  motors  througiu)ut  the  .Mint  consists  of 
an  alternating  current  motor  and  continuous  eurrent 
generator.  The  motor  is  of  the  two-pha.se,  alternating 
current,  induction  type,  operating  from  the  transform- 
ers at  a  potential  of  500  volts:  its  normal  full  rating  be- 
ing 225  h.p.,  at  a  s|)eed  of  about  800  revolutions  |)er  min- 
ute. The  generator  is  multi-polar,  conqiouiid  wound, 
continuous  current,  operating  at  a  iiotetitial  of  225  volts: 
its  normal   full  rating  being  150  kih)watts.     The  ludtor 
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and  generator  are  on  one  bed  plate,  and  supplied  with 
auto  starter  for  the  motor,  and  field  rheostat  for  the 
generator. 

There  are  32  compound  wound,  continuous  eurrent 
motors  in  use,  ranging  in  power  from  1  1-4  h.p.  to  30 
h.p.,  all  operated  at  a  potential  of  220  volts. 

The  wiring  for  the  motors  is  of  the  parallel  two-wire 
.system,  the  wires  being  carried  in  steel  conduits.  The 
wiring  for  the  lighting  is  of  the  interior  conduit  system  ; 
all  the  main  circuits  being  of  three  wires,  and  the  branch 
circuits  of  two  wires.  There  are  415,  3.5  watt  16  c.p.  102 
volt  incandescent  lamps,  and  17  are  lamps.  The  latter 
are  of  the  enclosed  tj'pe  for  multiple  circuits,  adjusted 
for  7  amperes  and  107  volts,  alternating  eurrent.  The 
buildings  are  wired  for  electric  clocks,  bells,  and  tele- 
phones, whicb  are  in  use  throughout  the  ]\Iint. 

Oil-Fuel  Plant. 

Oil-Puel  Equipment.^The  fuel  used  for  melting  and 
annealing  purposes,  and  for  the  cupel  furnaces  in  the 
assay  department,  is  crude  oil;  its  specifie  gravity  being 
.850.  The  plant  for  storing,  distributing  and  burning 
this  fuel  consists  of:  Four  storage  tanks  (each  of  2,000 
gallons  capacity),  two  rotary  jnunps  for  distributing 
the  oil  throughout  the  buildings,  three  pressure  blowers, 
four  melting  furnaces  for  crucibles  holding  90  pounds 
each,  one  strip  annealing  furnace,  one  blank  annealing 
one  die  hardening  furnace,  and  three  cupel  furnaces  and 
two  small  melting  furnaces  for  the  assay  department. 
In  the  melting  and  cupel  furnaces  an  air  blast  is  used 
in  conjunction  with  the  oil;  while  in  the  annealing  fur- 
naces and  die  hardening  furnace  dry  steam  is  used,  at 
a  pressure  of  60  pounds  per  square  inch.  The  oil  pumps 
are  so  arranged  that  the  fuel  is  delivered  to  the  furnaces 
at  constant  pres.sure.  All  oil  pumped,  but  not  used,  is 
returned  through  a  spring-loaded  valve  to  the  storage 
tanks. 

The  tanks  are  supported  on  concrete  bearers,  one  at 
either  end,  and  one  at  the  centre  of  each  tank — so  that 
the  air  ma.v  circulate  freely  around  them.  The  piping 
for  these  tanks  is  so  arranged  that  each  one  may  be  filled 
or  emptied  .separately.  Each  tank  is  also  fitted  with  a 
return  pipe  from  the  pumps,  and  a  vent  pipe  through 
which  all  fumes  rising  from  the  oil  are  lead  to  the  roof  of 
Ibe  luiilding.  The  air  fiu'  tlie  blast  used  in  the  melting 
furnaces  is  drawn  from  the  tank  room,  so  that  the  air 
round  the  tanks  is  constantly  changed. 

This  fuel  is  found  to  be  very  economical,  and  excellent 
resiilts  have  been  obtained  from  all  the  furnaces.  The 
heat  can  be  regulated  without  ditificulty,  and,  in  the  melt- 
ing furnaces,  citlier  nickel  or  aluminium  mav  rcadilv  be 
mcll.'d. 

Die-Making  Plant. 

Die  Department. — The  machinery  in  this  department 
consists  of  a  die-sinking  press,  two  die-turning  lathes, 
and  a  die-hni-dening  furnace.  T'he  press  and  lathes  are 
driven  l>y  a  motor  tlnvnigh  an  overhead  shaft.  In  the 
die  jircss  the  blow  is  given  by  a  heavy  flywheel.  5  feet 
in  diameter,  which  is  keyed  to  a  triple  screw  of  6  inches 
dianu'ter.  The  Hywlieel  is  actuated  by  2  rapidly  revolv- 
ing discs  which  can  be  brought  into  contact  with  its 
leather-covered  rim.  One  friction  disc  raises,  and  the 
other  depresses  the  screw.  The  operator  works  the  press 
by  depressing  a  stirrup  rod  with  his  right  foot.  This 
action  l)rings  one  of  the  friction  discs  into  contact  with 
the  i-ini  of  the  flywheel,  and  thus  the  required  blow  is 
given  til  the  die.  On  the  ojicrator  withdrawing  bis  foot, 
a   liiiiiuii-c   weight    raises   the  stirrup,   tlu^  other  friction 
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Die  Sinking  Press  ix  11ih  Hepariment. 


Main  Switch  Board  in  Power  Room. 

(li.se  eomes  into  operation,  and  the  screw  is  raised.  After 
the  blow  ha.s  been  delivered,  the  height  to  which  the 
screw  .shall  rise  is  regualted  by  a  brake  adjustment;  and 
having  reached  that  height,  it  remains  there  until  the 
stirrup  is  again  depres.sed.  In  this  press  a  blow  may  be 
given  varying  from  a  few  pounds  to  about  forty  tons. 

Each  eoinage  die  requires  three  blows  from  the  punch 
before  the  impression  received  is  sufficiently  sharp  in 
all  its  details.  After  each  of  the  first  two  blows  the  die 
is  annealed  in  the  die  furnace.  After  the  third  blow  it 
is  turned  to  the  correct  size,  and  then  hardened  and  tem- 
pered; after  whieli  it  is  ready  for  use  in  the  coining 
press.  It  is  usual  for  a  pair  of  dies  to  strike  about  80,000 
pieces  before  they  are  unfitted  for  further  use. 

Machine  Shops. 


Machine  Shop. 


ncli  by  72-ini'ii  Xorton  roll  gri 
iwii  t^  Sliariir  N'o.  Ki  uiii versa 


(ling  machine, 
grinding  nia- 


IJi'pair  Slnips,   clc. — In    the   iiiachiiit 
g  tools  have   been    installed: 


^hop   the   follow- 


One 

One 
chine. 

One  lirown  ifc  Sharpe  Xo.  2  milling  machine. 

One   Bertram    planing   machine. 

One  Barnes  21-inch  drilling  machine. 

One  sensitive  drill. 

One  16-inch  gap  lathe. 

One  14-inch   Pratt  and  Whitney  lathe. 

One  shaping  machine. 

One  polishing  spiiulle. 

In  addition  to  the  above,  fitters'  benclu^s,  grindstone, 
power  hacksaw,  etc.,  have  been  installed. 

The  roll  grinder  and  the  planer  are  driven  by  their 
own  motors,  while  the  otber  machines  are  grouped. 

An  elevator  is  situated  in  one  corner  of  the  shop,  com- 
municating with  the  smith's  shop,  which  is  in  the  base- 
ment next  to  the  boiler  room. 
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Boiler  House  and  Smith's  Shop. 


Melting  Fir.nxes,  Condensing  Chamber,  and  Tanks. 


CiPKL  AND  Melting  Furnaces  in  Assay  Department. 

The  smith 's  shop  contains  a  Buffalo  clown  draft  forge, 
a  Fairbanks  100-pound  power  haniinor,  shearing  ma- 
chine, etc. 

The  boiler  room  is  equipped  witli  two  marine  type 
multitubular  boilers,  which  are  used  for  iK^ating  the  oper- 
ative department,  by  steam,  during  the  c<»ld  weather; 
for  supplying  hot  water  thrcmghoiit  the  buildings;  and 
for  supplying  steam  to  the  annealing  and  die  furnaces, 
and  to  the  drying  apparatus.  Hard  coal  is  used  in  these 
boilers,  and  a  pressure  of  80  pound.s  i)er  square  inch  is 
maintained.  The  boilers  are  fitted  with  connections  so 
that  cither,  or  both,  may  be  used  f<u'  any  of  the  above 
services.  The  steam  for  heating  the  building,  before 
entering  that  system.  pas.ses  through  a  reducing  valve, 
so  that  the  pressure  is  reduced  to  10  pounds  per  square 
inch.  The  returns  from  the  heating  system  are  lead  to 
a  hot  well,  and  are  returned  to  the  boilei-s  by  a  duplex 


Shearing  Machine,  Rotary  Files  and  Assay  Citter. 

feed  pump.  The  boilers  may  also  be  fed  by  means  of  a 
Pemberthy  injector,  or  direct  from  the  mains,  in  case 
of  necessity,  and  when  the  steam  pressure  is  below  40 
pounds  per  square  inch. 

The  carpenter's  .shop  is  in  the  basement,  next  to  the 
smith's  shop,  and  contains  a  variety  saw,  a  12-inch  wood 
turning  lathe,  and  a  carpenter's  bench.  The  saw  and 
the  lathe  are  driven  from  an  overhead  shaft  by  a  motor, 
which  also  drives  the  shafting  for  the  blacksmith's  shop. 

Assaying  Plant. 
The  Assay  Dei)artment. — This  department  is  situated 
in  the  front  building,  and  occupies  three  floors.  In  the 
basement  the  motors  and  blowers  for  the  furnaces  are 
installed,  and  here  also  are  stored  the  acids,  chemicals, 
etc.  The  furnace  r(X)m  is  on  the  ground  floor,  and  con- 
tains tliree  cupel  and  two  melting  furnaces;  all  heated 
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Breaking-down  Mill  and  Fillet-annealing  Klrnace. 


Rolling   Mills.     Fillet-annealing  Furnace  on  Right. 

by  oil-fuel  in  conjunction  with  an  air  blast.    The  second 
floor  is  occupied  by  the  laboratory  and  scale  rooms. 

In  this  department  is  an  elevator,  communicating  with 
all  three  floors,  which  may  be  used  either  for  passengers 
or  for  the  conveyance  of  apparatus,  acids,  etc.,  to  the 
various  rooms.  Additional  communication  between  the 
three  floors  has  aLso  been  provided,  in  the  form  of  a  spiral 
stairway.  Fume  chambers  have  been  installed  in  the 
laboratory  and  furnace  room,  together  with  the  neces- 
sary chemical  and  physical  apparatus  for  assay  and  ex- 
perimental work. 

The  Coining  Department. 

For  the  purpose  of  describing  the  machines  used  in 
the  actual  processes  of  minting,  it  may  perhaps  prove  in- 
teresting, and  more  intelligible,  if  the  various  operations 
through  which  the  metals  pa.ss  while  being  transformed 


General  \'iew  of  Rolling  and  Adjusting  Room. 

from  ingots  into  finished  coins,  are  stated  in  order  of 
sequence,  and  then  are  dealt  with  separately.  A  short 
description  of  each  machine  and  the  part  it  takes  in  the 
production  of  the  coins  will  in  each  case  be  given.  The 
operations  are  as  follows:  Melting,  rolling,  adjusting, 
cutting,  marking,  anneflling,  blanching  and  cleaning, 
coining,  testing. 

Melting. — The  ingots  (of  a  purity  of  999  parts  per 
],000,  or  over)  are  placed  with  the  necessary  alloy  in 
the  crucibles,  and  charged  into  the  melting  furnaces. 
There  are  four  of  these  furnaces  altogether,  each  one 
taking  a  No.  ^0-^5  crucielc  (al)onfc  90-110  pounds  of 
silver).  Crude  oil  is  used  as  fuel,  in  conjunction  with 
an  air  blast.  The  oil  (sp.  gr.  32-34  B.)  is  delivered  to 
the  furnace.s  in  very  fine  streams  at  a  pressure  of  about 
2.5  pounds  per  square  inch,  and  is  mi.xed  with  air  from 
a  low  pres.sure  blower   (air  blast  about  10  ounces  per 
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square  incli).  The  flame  does  not  pl;i.v  directly  on  the 
crucible,  but  fii-st  strikes  a  fire-'brick,  and  is  then  deflect- 
ed so  as  to  travel  round  fhe  crucible,  and  then  to  the 
flue. 

These  furances  are  very  clean,  economical  and  ea.sy  of 
manipulation.  It  is  usual,  in  the  ease  of  silver,  and 
starting  with  a  cold  furnace,  for  the  first  round  to  be 
ready  for  pouring  one  and  a  half  hours  after  lighting 
up.  After  the  first  round  has  been  poured  the  furnaces 
have  become  thoroughly  warmed  up.  and  the  subsequent 
rounds  are  ready  for  pouring  one  hour  after  charging 
in.  It  will  thus  be  seen  that  in  an  ordinary  working  day 
of  eight  hours  metal  can  be  poured  six  times  from  each 
furnace. 

The  flues  are  so  arranged  that  the  gases  issuing  from 
the  furnaces  enter  -a  large  condensing  chamber,  where 
they  expand  rapidly,  and  their  velocity  is  reduced.  In 
passing  through  these  ehambers  the  gases  strike  against 
baffle  plates  (the  course  taken  by  them  being  in  the  form 
of  the  letter  S  placed  on  its  side),  by  means  of  which 
their  velocity  is  still  further  reduced.  Any  fine  particle 
of  metal  which  may  be  carried  by  them  from  the  fur- 
naces are  deposited  on  the  baffle  plate  and  sides  of  the 
chamfcers,  and  are  thus  prevented  from  being  carried 
awa.v  through  the  ehimney  stack. 

This  treatment  of  the  gases  results  in  the  saving  of  a 
considerable  amount  of  metal,  as  is  clearly  shown  in  the 
annual  report  of  the  Director  of  the  United  States  i\Iint. 
From  this  report  it  appears  that,  after  six  months'  work- 
ing, the  value  of  the  metals  recovered  from  the  condens- 
ing chambers  attached  to  13  furnaces  was  no  less  than 
$12,900. 

After  the  metal  has  been  melted,  it  is  poured  into  cast 
iron  moulds,  forming  bars  about  24  inches  long,  1-2  inch 
thick,  and  varying  in  width  from  1  1-4  inches  to  2  1-4 
inches,  according  to  the  denomination  of  coin  to  be  made. 
The  newly-formed  bars  are  removed  from  the  moulds  as 
soon  as  they  have  become  solid,  and  plunged  in  a  weak 
solution  of  sulphuric  acid;  after  which  they  are  washed 
and  dried.  They  are  then  taken  to  the  shearing  machine 
and  revolving  files,  where  the  spongy  ends  »re  removed, 
arul  the  rough  edges  trimmed.  They  are  then  ready  for 
the  rolling  mills. 

The  shearing  machine  is  of  the  iisual  single-ended 
pattern,  such  as  used  in  mahcine  shops,  fitted  with  fast 
and  losse  pulleys,  and  driven  from  an  overhead  shaft. 

There  are  two  revolving  files,  each  consisting  of  a 
headstoek,  with  shaft,  and  single  pulley  between  the 
bearings.  On  one  end  of  the  shaft,  outside  the  bearing, 
is  keyed  a  circular  file  of  about  6  inches  diameter  and  6 
inches  long.  These  files  are  al.so  driven  from  the  same 
overhead  shaft  as  the  shearing  machine,  and  revolve  at 
150  revolutions  per  minute.  The  bars  from  each  crucible 
are  kept  separate  from  those  from  any  other  crucible, 
and  are  marked  with  distinctive  letters  and  figures,  so 
that  their  origin  can  be  readily  traced  at  any  time.  A 
small  piece  is  cut  from  one  end  of  the  first  and  last  bar 
from  each  crucible,  and  these  pieces  are  forwarded  to 
the  a.ssay  department  for  testing  purposes.  The  bars  are 
not  operated  upon  until  the  report  from  that  (le|)artnient 
has  been  received  stating  that  they  are  witliin  tlie  legal 
remedy  as  to  fineness.  All  bars  which  are  above  or  be- 
low the  legal  standard  are  re-melted  with  the  necessary 
amount  of  alloy,  or  fine  metal,  to  l)riiig  tliriii  within  the 
remedy. 

All  the  worn  out  crucibles,  covers,  etc.,  an-  ground  to 
a  fine  powder  in  a  mortar  mill :  the  powder  being  wash- 
ed, so  as  to  recover  any  metal  that  may  have  been  taken 
up  during  the  process  of  melting. 


The  powder  is  wa.shed  twice,  after  which  it  is  sold  by 
public  tender,  the  tendering  firms  being  allowed  to  take 
samples  beforehand. 

The  mortar  mill  used  for  reducing  the  worn-out  cru- 
cibles, etc.,  is  fitted  with  an  under-driven  revolving  pan, 
five  feet  in  diameter,  has  fast  and  loose  pulleys,  and  is 
driven  from  an  overhead  shaft  by  a  5  h.p.  motor.  After 
the  powder  has  been  washed,  it  is  dried  in  a  steam  heat- 
ed drying  pan.  8  feet  long,  4  feet  wide,  and  10  inches 
deep.  It  is  then  thrown  into  bins,  where  it  is  stored  un- 
til sold. 

Rolling. — When  designing  these  mills  arrangements 
were  made  to  provide  for  extremely  accurate  and  very 
fine  adjustments  for  the  rolls,  for  all  the  driving  me- 
chanism to  be  kept  above  the  floor  level  (the  ground  be- 
ing rock,  and  very  hard  to  excavate')  and  for  economy 
of  floor  space. 

Each  mill  is  driven  by  its  own  motor,  through  gear- 
ing; the  general  arrangement  being  as  follows:  The 
motor,  gearing,  and  roll  housings  are  all  on  one  'bed 
plate,  thus  en.suring  rigidity  and  perfect  alignment.  The 
fir.st  motion  shaft  carrying  the  driving  pinion  runs  in 
its.  own  bearings  and,  at  one  end,  is  connected  with  the 
motor  through  a  flange  coupling  outside  one  of  the  bear- 
ings. The  driving  pinion  is  situated  between  these  bear- 
ings, so  that  the  motor  is  entirely  free  from  any  thrust. 
At  the  other  end  of  this  shaft,  outside  tlie  other  bear- 
ing, a  small  flywheel  is  keyed.  The  .second  motion  shaft 
gears  with  the  shaft  driving  the  bottom  roll,  and  this 
latter  .shaft  gears  through  double  helical  gearing  with 
the  shaft  which  drives  the  top  roll.  The  rolls  are  con- 
nected with  the  gearing  by  means  of  breaking  spindles 
and  mutf  couplings.  The  couplings  are  held  up  to  their 
work  by  ad.iu.stable  wood  distan<'e  pieces. 

The  motoi*s  run  at  600  revolutions  per  minuite.  and 
the  rolls  at  from  40  revolutions  per  minute,  for  the 
breaking  dowu  mill,  to  60  revolutions  per  minute  for 
the  finishing  mill.  The  form  of  drive  described  above 
is  found  to  be  very  convenient,  and  to  absorb  very  little 
power. 

The  breaking  down  mill  is  driven  by  a  30  h.p.  motor 
fitted  with  an  overload  release,  which  is  set  to  cut  out  at 
50  per  cent,  overload.  The  distance  'between  the  rolls 
is  regulated  by  means  of  worms  and  worm  wheels  actu- 
ating large,  single,  square  thread  screws  of  1-2  inch 
pitch.  There  are  50  teeth  in  each  worm  wheel.  The 
worm  .shaft  is  divided  in  the  centre,  the  halves  being 
connected  by  means  of  a  friction  coupling,  so  that  when 
it  is  necessary  to  "parallel"  the  rolls,  one  end  only  of 
the  top  roll  may  be  moved  at  a  time.  This  worm  shaft 
is  actuated  by  hand  wheels  at  either  end,  one  complete 
revolution  of  which  closes  or  opens  the  rolls  .01  inch. 
The  hand  and  worm  wheels  are  fitted  with  iiidicat(U-s 
and  divided  circles,  so  that  ad.iustment  of  the  rolls  can 
be  made  as  fine  as  .0005  inch.  For  ordinary  rolling  it  is 
usual  to  work  to  .001  inch  at  this  mill. 

It  has  been  found  difficult,  with  the  form  of  adjust- 
ment detailed  above,  to  prevent  the  top  roll  from  jump- 
ing when  the  bar  which  is  being  reduced  first  enters  be- 
tween the  rolls.  This  jump  nuiy  arise  from  the  three 
following  causes:  Firstly,  there  may  he  slackness  be- 
tween the  roll  journals  and  bearings.  Secondly,  there 
may  be  looseness  in  the  attachments  between  the  bot- 
toms of  the  big  screws  and  the  caps  of  the  roll  bearings. 
Thirdly,  there  may  be  wear  between  the  big  screws  and 
the  threads  of  the  nuts  in  the  roll  housings.  When  it 
is  remembered  that  the  weight  of  the  top  roll  witli  its 
brasses  and  adju.sting  gear  amounts  to  about  two  tons, 
it  can  l)e  readily  imagined  that  signs  of  wear  will  soon 
beeiiiiie  apparent   between  these  luits  and  screws.     Vari- 
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Ci'TTiNGOUT  Machines. 


Rotary  Blank-annealing  Flrnace  and  Sawdist-urmnc;  Plate. 


Marking  Machine  and  Stronghold  Door. 

OILS  devices  have  been  tried  with  a  view  to  prevent  this 
jumping  of  the  top  roll;  a  common  one  being  that  of 
heavy  weight.s,  situated  in  a  tunnel  below  the  floor  level, 
which  actthrougli  levers  and  rods  to  counterbalance  the 
weight  of  the  top  roll  and  gearing.  This  method,  how- 
ever, does  not  entirely  overcome  the  difficulty.  In  order 
to  avoid  excavating  for  a  tunnel,  the  following  arrange- 
ment has  in  this  ease  been  adopted,  and  there  is  every 
reason  to  hope  that  it  will  be  entirely  successful  in  pre- 
venting the  jump  of  f'he  roll :  The  top  of  each  roll  hous- 
ing has  been  extended  on  one  side  .so  as  to  form  a  hollow 
casing  in  which  a  powerful  buffer  spring  is  situated. 
Each  .spring  is  of  sufficient  strength  to  take,  when  half 
compres.sed.  the  entire  weight  of  the  top  roll  with  its 
bra.sses  and  adjusting  gear.  Winn  the  top  roll  is  de- 
pressed to  within  one  inch  of  thi-  bottom  one,  these 
springs  come  into  full  play,  /ind  thus  keep  the  big  screws 


Tumbling    Barrel.   Drying  Drum,  and  Washing  Tanks. 

which  actuate  the  top  roll  in  close  contact  with  the  up- 
per side  of  the  threads  in  the  nuts.  There  is  thus  no 
weight  on  the  bar  that  is  being  rolled  other  than  the 
intentional  pinch  given  to  it  through  the  gearing.  This 
arrangement  has  lieen  thoroughly  tested  and.  up  to  the 
present,  the  top  roll  has  shown  no  sign  ■of  jumping.  The 
bars  .so  rolled  into  "fillets"  have  been  carefully  gauged 
and  found  to  be  remarkably  niiiform  throughout  their 
entire  length.  The  rolls  in  this  mill  are  14  inches  in 
diameter  and  16  inches  in  h'ligth.  and  are  driven  at  40 
revolutions  ])er  minute. 

The  thinning  mill  is  driven  by  a  2(1  h.p.  motor  in  the 
same  manner  as  the  breaking  down  mill.  The  adjust- 
ment of  the  rolls  is  also  the  same,  but  the  gearing,  etc., 
is.  of  course,  of  somewhat  lighter  construction.  The 
rolls  in  this  mill  are  12  inches  in  diameter  and  14  inches 
in  length,  and  an-  driven  at   .")(!  revolulions  per  minute. 
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The  finishing  mill  is  droven  by  a  10  h.p.  motor  in  the 
same  manner  as  the  others;  but  the  adjustment  of  the 
rolls  is  ditJerent.  The  distance  between  the  rolls  is  var- 
ied by  raising  or  lowering  the  bottom  roll  by  means  of 
long  steel  wedges,  which  are  actuated  by  a  'hand  wheel 
through  gear  wheels  and  fine  screws.  The  hand  and 
gear  wheels  are  fitted  with  indicators  and  divided  cir- 
cles, so  that  adjustment  of  the  rolls  can  be  made  as  fine 
as  .0002  inch.  The  rolls  in  this  mill  are  10  inches  in 
diameter  and  12  inches  in  length,  and  are  driven  at  60 
revolutions  per  minute. 

The  bar,s  from  the  melting  department  are  first  passed 
10  or  12  times  through  the  breaking  down  mill,  after 
which  they  are  annealed  in  the  fillet  annealing  furnace. 
They  are  then  pas-sed  8  or  10  times  through  the  thinning 
niilf  and  5  or  6  times  through  the  finishing  mill,  when 
they  should  be  the  correct  thickness  for  the  coin  that  is 
to  be  made.  For  silver  and  bronze  coins,  rolling  is  suffi- 
cently  accurate ;  but  for  gold,  further  treatment  is  neces- 
sary." This  latter  metal  is  very  dense,  having  a  specific 
gravity  of  about  19  as  against  alwut  10  for  silver  and 
about  9  for  bronze.  The  variation  allowed  by  law  from 
a  standard  weight  is  also,  in  the  case  of  gold  coins,  very 
small.  For  instance,  the  standard  weight  of  a  British 
sovereign  is  123.274  grains,  but  the  remedy  allowance 
is  only  .2  grain.  If  the  coin  exceed  this  limit,  by  even 
so  little  as  ,01  grain,  it  is  rejected,  and  re-melted.  The 
remedy  allowance  on  silver  coins  is  much  more  gener- 
ous, weight  for  weight;  being  between  two  and  three 
times  as  great  as  for  gold. 

The  fillet  annealing  furnace  is  lieated  by  oil-fuel 
mi.xed  with  steam  at  60  pounds  pressure  per  square  inch. 
The  floor  of  the  heating  chamber  is  composed  of  three 
endless  chains,  travelling  side  by  side,  and  driven  by 
sprocket  wheels  situated  at  either  end  of  the  chamber. 
The  speed  at  which  the  chains  travel  can  be  varied  by 
means  of  a  speed  box  attached  to  the  driving  motor;  so 
that  the  time  occupied  by  a  fillet  in  passing  through  the 
furnace  may  be  from  4  to  12  minutes.  The  fillets  are 
laid  flat  on  the  travelling  chain,  .5  nr  6  side  by  side,  and 
as  they  emerge,  pass  through  a  sheet  of  water;  so  that 
they  are  cooled  before  they  come  into  contact  with  the 
air.  This  arrangement  prevents  oxidation,  and  very 
little,  if  any,  discoloration  is  noticeable. 

Adjusting. — In  the  case  of  silver  and  bronze,  the  fil- 
lets pass  from  the  finishing  mill  to  the  blank  cutting 
machines;  but,  in  the  case  of  gold,  as  before  stated,  it 
is  found  that  further  adjustment  is  necessary.  The  gold 
fillets  are  accordingly  taken  to  the  draw-bench,  where 
they  are  drawn  betwen  two  fixed  steel  cylinders  by 
means  of  a  dog-clutch  which  engages  with  an  endless 
chain.  These  cylinders  are  about  4  1-2  inches  long  and 
3-4  inch  in  diameter;  they  are  highly  polished,  and  ex- 
tremely hard,  and  the  distance  between  them  can  be  ad- 
justed to  .001  inch.  By  this  means  the  small  inequali- 
ties in  the  thickness  of  the  fillets  are  regulated,  and  their 
variation  from  standard  is  reduced  to  a  minimum.  The 
fillets  then  pass  to  the  blank-cutting  machines. 

Cutting. — There  arc  three  of  these  machines,  each  one 
driven  by  a  separate  motor,  and  capable  of  cutting 
blanks  for  all  sizes  of  coins,  at  the  rate  of  300  per  min- 
ute. The  punches  and  beds  for  all  the  difl'ercnt  de- 
nominations are  interchangeable,  so  that  little  time  is 
occupied  in  changing  from  one  to  another.  Each  ma- 
chine is  fitted  with  an  automatic  variable  feed,  which 
can  be  increa.sed  or  decreased  by  multiples  of  .On  inch. 
After  the  blanks  have  been  cut  from  the  fillets,  the 
skeletons  that  are  left  (technically  known  as  "scis-sel") 
are  cut  up  into  convenient  lengths,  and  made  up  into 
bundles  for  re-melting. 


Marking. — The  blanks  are  next  taken  to  the  marking 
machine,  where  raised  edges  are  formed  round  their  cir- 
cumferences. These  raised  edges  protect  the  impres- 
sions which  will  be  given  to  them  later  in  the  coining 
presses,  and  thus  prevent  their  being  rapidly  worn 
away.  This  machine  is  capable  of  marking  600  blanks 
per  minute.  The  blanks  pass  between  a  circumferential 
groove,  in  a  rapidly-revolving  hard  steel  disc,  and  an- 
other groove,  struck  from  the  same  radius,  in  a  fixed 
hai-d  steel  block.  The  distance  between  the  disc  and  the 
block  can  be  varied,  so  that  any  size  of  blank  may  pass 
between  them.  The  blanks  are  then  annealed,  and  thoi'- 
oughly  cleaned. 

Annealing.  The  blank  annealing  furnace  is  heated  in 
the  same  manner  as  the  one  used  for  annealing  the  fil- 
lets; but  the  arrangements  for  passing  the  work  through 
is  different.  The  blanks  are  fed  into  the  macliine 
through  a  sheet  iron  hopper.  This  hopper  is  attached  to, 
and  revolve  with  a  cost  iron  hollow  cylinder,  on  the  in- 
ternal surface  of  which  is  cast  a  hollow  thread  of  very 
coarse  pitch.  The  blanks  follow  this  thread,  moving  for- 
ward slowly  as  the  cylinder  revolves,  until  they  fall 
through  an  opening  which  communicates  with  a  shute 
leading  into  a  vessel  containing  water.  The  flame  sur- 
rounds the  cylinder,  which  is  kept  at  a  red  heat  during 
the  process  of  annealing.  The  time  taken  by  the  blanks 
in  their  pa.ssage  through  the  furnace  is  regulated  in  the 
same  manner  as  in  the  fillet  annealing  furnace.  The 
blanks  are  cooled  before  they  come  into  contact  with  the 
air.  and  oxidation  is  thus  prevented. 

Blanching  and  Cleaning. — After  having  been  anneal- 
ed, the  blanks  are  cleaned  in  a  weak  solution  of  sul- 
phuric acid;  wa.shed  and  dried;  they  are  then  ready  to 
receive  the  impression  from  the  dies.  The  solution  of 
sulphuric  acid  is  contained  in  a  copper  tumbling  barrel 
which  revolves  at  about  40  revolution  per  minute,  and 
is  so  designed  that  it  can  be  tilted  for  filling  and  empty- 
ing. After  treatment  by  the  acid,  the  blanks  are  wash- 
ed in  tanks  containing  hot  and  cold  water,  and  are  then 
placed  in  the  drying  drum  with  beechwrn^d  sawdust. 
Beechwood  is  used  for  this  purpose  because  it  contains 
no  resin,  or  other  ingredient  likely  to  discolor  the  blanks 
or  make  them  adhere  to  one  another.  The  drying  drum 
is  hexagonal  in  section,  the  sides  made  of  hardwood,  and 
the  ends  and  attachments  of  brass.  This  drum  revolves 
at  about  2.5  revolutions  per  minute,  and  the  blanlcs  and 
.sawdust  remain  in  it  for  about  ten  ininutes.  They  are 
then  tipped  into  a  circular  sieve,  and  shaken  over  the 
hot  plate.  The  mesh  of  the  sieve  is  large  enough  to  allow 
the  sawdust  to  pass  frwly  through  the  bottom,  but  small 
enough  to  retain  the  blanks.  The  hot  plate  consists  of 
a  flat  .sheet  iron  pan  aboiit  6  feet  long,  4  feet  wide,  and 
witli  sides  6  inches  high.  It  is  supported  on  four  iron 
legs,  and  stands  about  3  feet  6  inches  from  the  ground. 
Beneath  the  pan,  and  in  close  contact  with  it,  is  a  steam 
coil,  by  means  of  which  the  sawdust  is  dried,  and  may 
be  used  over  again. 

Coining. — The  coining  presses,  of  which  there  are 
thi-ee,  are  of  the  type  in  which  the  pres.sure  is  given  to 
the  coins  through  levers  and  toggle  joints.  The  hard 
steel  knuckles  of  the  toggle  joints  are  of  exceptionally 
larg(>  dinicTisions,  so  that  coins  can  be  struck  at  the  rate 
of  100  per  minute  without  any  danger  of  them  becoming 
overheated.  Each  press  is  driven  by  its  own  motor,  and 
arranged  so  that  the  drive  can  be  made  either  through 
a  belt  or  gearing.  The  number  of  blows  struck  per  min- 
ute can  be  varied  from  30  to  100  by  means  of  a  5-step 
controller. 

The  top  and  bottom  dies  move  up  and  down,  the  col- 
bir  plate  remaining  stationary.     The  blanks  are  placed 
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Coining  I'KEbbEs. 


Automatic  Weighing  Machine. 

in  the  feed  tube  by  the  operator,  in  piles  of  about  30 
They  are  fed  to  the  dies,  automatically,  by  steel  feeding 
fingers,  which  take  one  blank  at  a  time  from  the  feed 
tube,  and  drop  it  into  the  collar,  at  the  same  time  pusli- 
ing  the  previously  struck  piece  into  the  delivery  tube. 

ITitlierto.  when  coining,  it  ha.s  frequently  been  the 
case  that,  for  .some  reason  or  other,  a  blank  has  not  been 
placed  between  the  dies  at  the  proper  moment.  This 
may  occur  through  the  feed  tube  being  empty,  or 
through  a  bent  blank  sticking  in  the  tube.  In  every 
case  the  dies  have  come  together  ("cla.shed"),  and  have 
been  rendered  useless.  It  has  been  known  in  a  large 
mint  for  a.s  many  as  12  dies  to  he  "clashed"  in  one  day; 
representing  a  cost  of  not  les-s  than  $22,  over  and  above 
the  time  taken  in  changing  the  dies.  As  a  general  rule 
a  pair  .should  be  capagle  of  striking  about  80,000  pieces 
before  becoming  unfit  for  further  use.     In  order  to  pre- 


OVERLOOKING   AND    DlFACING    MACHINES. 

vent  the  possibility  of  "cla.shed"  dies,  a  device  has  been 
adopted  in  these  presses,  by  means  of  which  the  dies 
do  not  come  together  unless  a  blank  has  been  placed  be- 
tween them.  This  device  consists  of  a  special  clutch  be- 
tween the  flywheel  and  the  main  shaft,  which  is  actuat- 
ed by  an  arrangement  of  levers  connected  with  the  feed- 
ing fingers.  In  the  event  of  a  blank  not  being  fed  to 
the  dies,  the  clutch  is  released,  and  the  column  holding 
tlie  top  die  is  stopped  instantly,  at  its  highest  point:  the 
flywheel  continuing  to  run  idle  on  the  main  shaft.  This 
attachment  takes  up  no  extra  floor  space,  and  is  exceed- 
ingly neat  and  effective.  By  its  means  also,  single  strokes 
can  be  made  by  the  press;  a  very  convenient  arrange- 
ment when  setting  a  new  pair  of  dies. 

After  the  coins  have  been  struck,  the.y  arc  pushed  info 
(he  delivery  tube  and  delivered  to  a  bowl  placed  in  the 
front  of  the  press.  The  finished  coins  are  forwarded 
(o  the  examining  department,  where  they  are  subjected 
to  various  tests  before  they  are  issued. 

Testing. — In  the  case  of  gold  coins  and  50  cent  and 
2.5  cent  pieces,  each  one  is  weighed  separately  on  an 
automatic  weighing  machine.  The  10  cent  and  5  cent 
pieces  are  weighed  in  groups,  in  a  hand  scale,  against  a 
standard  dollar  weight;  while  the  1  cent  pieces  are 
weighed,  in  a  hand  scale,  against  an  avoirdupois  pound, 
which  should  contain  exactly  eighty  of  them. 

The  automatic  weighing  machines  are  very  delicate 
instruments,  the  weighing  being  so  accurate  that  the 
beam,  when  fully  loaded,  will  turn  with  .01  of  a  grain. 
Each  machine  will  weigh  20  coins  per  minute.  The 
coins  are  fed  into  a  hopper  by  the  attendant.  One  coin 
is  then  pushed  automatically  on  to  a  flat  pan  attached  to 
one  end  of  the  beam;  where  it  remains  for  .1  seconds; 
after  which  it  is  pushed  off  by  the  succeeding  coin.  Dur- 
ing the  time  it  is  resting  on  the  pan  its  weight  deter- 
mines which  one  of  three  shutes  it  shall  drop  into  when 
it  is  pushed  off.  These  shutes  lead  to  three  boxes;  one 
for  those  coins  that  are  too  light,  a  second  for  those  that 
are  too  heavy;  while  a  third  receives  those  that  are  of  the 
correct  weight.  The  latter  are  taken  in  the  overlooking 
machine,  where  they  are  spread  on  a  travelling  band  and 
carefully  examined.  Any  that  are  found  to  be  discolor- 
ed or  otherwise  imperfect  arc  picked  out.  The  band 
travels  over  rollers,  and,  on  reaching  one  end  of  the  ma- 
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chine,  the  blanks  are  turned  over  automatically,  so  that 
the  other  side  of  the  coins  may  be  examined. 

All  the  gold  coins,  and  the  50  cent  and  25  cent  pieces 
that  have  successively  passed  through  the  foregoing 
tests,  are  then  rung,  singly,  on  an  iron  block,  to  find  if 
they  have  the  correct  ring,  and  are  not  "dumb." 

Those  coins  which  have  been  found  to  be  light,  or 
heavy,  or  "dumb,"  or  discolored,  or  in  any  way  imper- 
fect, are  destroyed  in  the  defacing  machine,  and  re- 
melted.  The  defacing  machine  is  of  similar  design  to 
the  marking  machine,  but  whereas  the  groove  in  the  disc 
of  the  latter  is  a  plain  one,  that  in  the  defacing  machine 
is  divided  into  a  series  of  notches,  so  that  the  edges  of 
the  defective  coins  are  notched  all  the  way  round. 

The  good  coins  are  delivered  to  the  office,  where  they 
are  counted  into  bags  by  the  telling  machine.  This  ma- 
chine automatically  counts,  and  delivere  into  a  bag,  any 
number  of  coins,  as  required.  When  the  desired  number 
have  been  delivered,  the  machine  stops,  until  the  trigger 
is  again  pulled  for  the  next  bag.  Any  number  of  coins 
may  be  counted  on  this  machine,  from  100  to  2.000;  and 
any  size  of  coin,  from  50  cents  to  5  cents. 

In  addition  to  the  machinery  mentioned  above,  there 
are  several  auxiliary  machines,  for  various  purposes, 
throughout  the  coining  department.  Weigh  bridges,  for 
weighing  truck  loads  of  raw  metal;  bullion  balances,  of 
various  capacity,  for  weighing  the  metal  during  the  pro- 
cesses of  coining;  automatic  and  hand  drying  cutters, 
etc. 

For  the  storing  of  bullion  the  Mint  is  equipped  with 
three  strong  rooms;  one  in  the  IMint  office,  one  in  the 
melting  house,  and  one  in  the  rolling  and  cutting  depart- 
ment. These  strong  rooms  are  fire  and  burglar  proof, 
and  are  fitted  with  doors,  each  of  which  has  four  com- 
bination locks  controlled  by  triple  time  clocks,  and  ar- 
ranged so  that  no  door  may  be  opened  without  tlie  pres- 
ence of  at  least  two  officials.  A  refinery  will  shortly  be 
erected  in  connection  with  the  ]\Iint,  in  which  gold  will 
be  treated  by  the  electrolytic  process. 


thought  of  a  rather  novel  method  of  accomplishing  it. 
As  I  could  not  put  the  armature  in  the  lathe  without  re- 
moving the  crank  disc  and  flywheel,  I  succeeded,  with 
the  assistance  of  Mr.  Cotton,  oiir  machinist,  in  bringing 
in  part  of  the  lathe  to  the  machine,  by  securing  the  com- 
pound rest  off  the  lathe  to  a  small  east  plate  about  12 
inches  long.  6  inches  wide  and  1  inch  thick,  and  clamping 
the  plate  to  the  two  top  studs  of  the  outside  main  bear- 
ing of  the  generator. 

After  removing  the  brush  holder  ring  and  starting 
the  engine,  a  smooth,  even  eut  was  easily  taken  off  the 
commutator  with  a  stiff  boring  bar  held  in  the  tool  post. 

I  enclose  a  photo  of  the  attachment  in  place,  except 
that  the  brush  holder  ring  is  in  place  when  the  photo 
was  taken. 

This  attachment  could  easily  be  used  by  others  placed 
in  the  same  position  I  was,  by  borrowing  the  compound 
rest  from  a  neighboring  machine  shop,  if  they  are  not 
fortunati>  enough  to  have  one  in  the  plant. 


i 

Manitoba  Civil  Engineers    Discuss  Concrete. 

The  ^lanitoba  hraneh  of  the  Canadian  Society  of 
Civil  Engineers  met  recently  in  the  Manitoba  Univer- 
sity senate  room,  and  Mr.  C.  W.  Noble  gave  an  inter- 
esting address  on  the  subject  of  reinforced  concrete 
and  various  styles  of  bars  used  for  reinforcement.  Mr. 
Noble  traced  the  history  of  the  use  of  steel  wath  con- 
crete, and  showed  the  rapid  growth  of  this  form  of 
construction. 

The  tlieory  and  testing  of  reinforced  concrete  beams 
■was  dealt  with.  Tlie  test,  he  said,  should  he  made  in 
such  a  manner  that  the  loads  will  not  form  an  arch 
and  so  give  erroneous,  results.  About  25  per  cent,  of 
the  tested  beams  fail  by  reason  of  the  sill.  The  other 
ways  in  which  a  beam  may  fail  are  by  compression  of 
the  concrete,  by  tension,  by  elongation  of  the  steel,  and 
by  shear.  The  main  different  types  of  bar  used  in  re- 
inforcement are  plain  bars  of  mild  steel  used  almost 
entirely  in  Europe  and  England;  corrugated  bars  of 
mild  steel  and  twisted  bars.  A  ne'w  method  of  con- 
sti'uction  is  now  used,  whereby  the  steel  frame  is  built 
iM)mi>lete  in  the  shop,  instead  of  being  put  together  in 
the  field. 

Mr.  N()l)le  also  spoke  about  the  use  of  w'ire  work  and 
gave  a  table  of  relative  cost  in  Winnipeg  of  high  car- 
bon, twisted,  and  plain  bars  of  the  new  style  corru- 
gated bars,  and  of  the  Kolni  and  plain  nuld  steel  bars, 

]\Ir.  Noble  said  he  has  frequently  to  have  tests  made 
111'  cement  and  concrete,  and  expressed  pleasure  that 
the  engineering  department  of  the  university  proposed 
jHitting  in  a  cement  testing  laboratory  and  also  put- 
ling  in  a  large  machine  for  testing  bars  and  materials. 


Lathk  .\tta(  hed  to  Armatirk. 

Necessity,  The  Mother  of  Invention. 

Mr.  Elvin  F.  lirdugh.  electrieiaii.  Twrcd,  Onl,,  sends 
the  following  interesting  account  of  a  difficulty  he  was 
placed  in  and  the  manner  in  which  he  extricated  him- 
self: 

"Having  had  occasion  to  turn  down  the  cdinniulatm- 
on   our  small    25   k\v.    direct     connected      generator,    I 


Honor  for  Inspector  H.  F.  Strickland. 

.Mr.  11.  K.  Sti-ic-khind.  riiiet'  e(.lctri<-al  inspector  of 
the  Canatliaii  Fire  Underwriters  at  Toronto,  has  received 
notice  from  IMr.  C.  ^I.  doddard.  secretary  of  the  Un- 
ilerwritei-s'  National  Electrical  Association.  Boston, 
lliat  he  has  been  aiipointed  to  act  with  the  Committee 
on  Street  Railway  Property  from  the  Underwriters' 
.Vational  Electrical  Association  of  the  Ibiited  States. 
This  committee  is  composed  of:  Ral])h  Sweetland,  Bos- 
ton, Mass.  (chairman);  Wm.  IMcDevitt.  Philadelphia, 
Pa.;  B.  E.  Loomis.  New  York;  0.  B.  Johnson,  Bo.ston; 
and  IMr.  II.   F  Strickland. 
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i     QUESTIONS  AND  ANSWERS     g 
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C.ENERAL  RULES  TO  BE  OBSERVED  GY  CORRESPONDENTS: 

1,  All  enquiries  will  be  answered  in   the   order   received,    unless   special   circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue   should   be   in   our  hands   by 

the  close  ot  the  month  preceding  publication. 
,-;.     Questions  should  be  confined  to  subjects  of  general  interest.     Those   pertain- 
ine  to  the  relative  value  of  diflferent  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
tact  be  considered  in  this  department. 


Question  No.  1. — Does  an  incandescent  lamp  consume 
more  current  as  it  sets  older,  and  does  a  110  volt  lamp 
take  more  or  less  current  than  a  115  volt  lamp? 

Answer. —  (1)  No,  the  current  consumed  by  an  in- 
candescent lamp  grows  slightly  less  all  the  time  that  it 
is  burning,  though  the  difference  is  not  very  marked, 
the  consumption  at  the  end  of  the  useful  life  being 
only  about  5  per  cent,  less  than  when  the  lamp  was 
new.  (2)  A  110  volt  lamp  takes  less  current  than  one 
of  115  volts,  that  is  of  course  assuming  that  you  are 
speaking  of  lamps  of  equal  candle  power  and  ef- 
ficiency. This  means  lamps  of  the  same  total  wattage, 
in  view  of  which  yoii  will  see  that  as  the  lamp  voltage 
is  raised  the  current  must  be  less  and  less,  because  the 
total  wattage  is  the  product  of  the  current  and  voltage, 
therefore  if  one  factor  be  increased  the  other  must  be 
decreased  in  exactly  the  same  proportion,  or  else  the 
product  would  not  remain  the  same.  In  considering 
this  question  you  must  differentiate  very  carefully  be- 
tween lamps  of  different  voltages,  that  is,  lamps  care- 
fully tested  and  selected  to  find  the  proper  voltage  on 
which  to  run  them,  and  lamps  of  the  same  voltage  run 
on  varying  potentials.  In  this  latter  case  the  higher 
the  voltage  the  larger  the  currents;  to  illustrate,  a  115 
volt  lamp  on  a  115  volt  circuit  takes  less  current  than 
a  110  volt  lamp  on  a  110  volt  circuit,  but  a  110  volt 
lamp  on  115  volts  takes  more  ctirrent  than  the  same 
lamp  does  on  110  volts. 


Question  No.  2. — In  testing  meters  built  tor  use  with 
current  transformers,  do  the  government  charge  a  fee 
that  is  tixed  by  the  rating  of  the  current  transformer 
or  by  the  meter;  that  is,  supposing  they  were  inspecting 
a  five  ampere  meter  which  had  a  dial  that  was  suitable 
for  use  with  a  forty  to  one  200  ampere  series  trans- 
former, would  they  charge  you  foi-  a  5  amjiere  or  a  200 
ampere  meter? 

Answer. — There  is  something  to  be  said  on  each  side 
of  the  question.  We  are  inclined  to  think  that  if  you 
had  the  only  meter  calibrated,  that  the  ins|)ector  would 
let  you  off  with  a  5  ampere  fee,  notwithstanding  that 
the  name  plate  of  the  instrument  read  200  amperes. 
If  the  test,  on  the  other  hand,  included  the  transformer 
as  well  as  the  meter,  we  think  that  without  doul)t  the 
fee  charged  would  be  that  for  a  200  ampere  meter. 


Question  Xo.  3. — Have  all  wattmeters  to  he  inspected 
by  the  Government,  if  so  how  often.  Are  iiierciiry  and 
otiier  chemical  meters  legal  in  Canada? 

Answer. — The  Electricity  Inspection  Act.  which  is 
the  one  governing  the  inspection  of  meters,  calls  for  all 
integrating  wattmeters  that  are  used  for  the  purpose 
of  making  a  charge  to  l)e  insjiected.  In  view  of  this  it 
is  not  necessary  to  have  the  Covernment  test  and  seal 
meters  that  are  used  only  for  such  purposes  as  cheek- 
ing a  flat  rate  customer.  wiios(>  bill  is  already  deter- 
mined by  a  flat  rate  agreeiiicnt,  or  for  tlic  iiitc'nifil  in- 


formation of  a  plant,  such  as  those  on  a  generating 
switchboard.  The  Act  states  that  meters  must  be  re- 
inspected  within  twelve  months  after  the  expiration  of 
the  five  years,  following  the  first  or  any  subsequent  in- 
spection, which  makes  the  maximum  periods  really  six 
years  apart.  Chemical  meters  are  not  legal  in  Cana- 
da, as  they  are  not  direct  reading,  except  that  any  that 
are  in  use  may  be  retained,  though  no  new  ones  may 
s-o  in.  We  would  point  out,  though,  that  the  ordinary 
mercury  meter  is  not  a  chemical  instrument,  but  on  the 
contrary  is  a  motor  meter,  and  as  such  is  perfectly 
legal. 

Question  No.  4. — There  are  one  or  two  devices  on  the 
market  for  preventing  high  tension  current  entering  a 
luiilding  over  the  secondary  wires.  Do  you  think  that 
they  are  a  good  thing  to  put  on? 

Auswer.-T^We  do  not  believe  in  cumbering  a  system 
with  anything  more  than  is  really  necessary,  least  of 
all  an  automatic  device  which,  because  it  operates  only 
once  in  a  great  while,  may  be  out  of  oi-der  just  at  the 
time  when  it  is  most  urgently  needed.  The  best  prac- 
tice is  without  doubt  to  ground  your  secondaries.  If 
this  be  thoroughly  done  you  need  have  but  little  fear 
of  any  primary  voltage  which  may  get  on  to  your  sec- 
ondary circuit.  ^ 


Question  No.  5. — Is  there  any  easy  way  of  getting  a 
reduced  voltage  from  ordinary  transformers  for  start- 
ing induction  motors  without  going  to  the  expense  of 
putting  in  a  compensator? 

Answer. — About  the  simplest  way  to  do  this  is  to  con- 
nect the  secondaries  of  the  transformers  which  supply 
the  motor  in  Y,  and  take  a  tap  out  at  a  suitable  point 
in  order  to  get  the  reduced  starting  potential  required. 
This  can  be  done  very  frequently  with  certain  stand- 
ard apparatus  provided  that  the  load  on  the  motor  is 
not  so  great  as  to  require  more  than  about  50  per  cent, 
voltage  to  start  it.  For  instance,  assume  transformers 
with  a  2,080  volt  primary  and  a  115-230  volt  secondary 
connected  to  a  2,200  volt  primary  circuit,  the  primaries 
in  the  delta  and  the  secondaries  in  T.  You  will  then 
get  about  420  volts  from  the  outside  ends  of  the  second- 
aries, and  half  that  potential  fi'om  their  middle  points. 
This  would  probably  handle  a  440  volt  motor  very  satis- 
factorily, providing  that  the  starting  duty  was  not  too 
heavy,  all  the  extra  apparatus  needed  being  a  plain 
triple  pole  double-throw  knife  switch.  If  you  connect 
the  motor  to  the  three  centre  terminals,  the  outside 
leads  from  the  transformers  going  to  three  of  the  end 
terminals,  and  the  middle  points  to  the  other  three,  the 
switch  when  thrown  on  to  the  latter  will  give  the  motor 
half  potential,  and  when  throwni  tlie  other  way  will  put 
it  on  to  full  voltage.  You  must  understand  of  course 
that  the  scheme  is  not  properly  suitable  for  anytiiing 
more  than  emergency  use,  if  for  no  reason  than  that 
with  it  the  motor  takes  more  starting  current  IVoni  tlir 
jini'  than  if  connected  through  a  compensator. 


(Question  No.  (1. — Is  the  transfoniier  regubitioii  lli(> 
rise  in  voltage  when  the  load  goes  off.  or  the  I'mI!  wlini 
;i  load  is  i)ut  on  ? 

Answt^r. — The  Starnlardization  Rules  of  the  Institute 
state  that  the  regulation  of  a  transformer  is  the  ratio 
Ix'tween  the  rise  of  secondary  voltage  from  full  load  to 
no  load,  and  the  secondary  voltage.  It  does  not  spe- 
cifically sa.y  whether  this  latter  (|uantity  is  to  be  taken 
as  the  value  at  full  load  or  no  load,  but  as  full  load  is 
generally  taken  as  the  standard  condition,  we  would 
jiicigr  that   it   is  intended  to  l)e  used  in  this  case. 
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LisKEARD  Light  Heating  and  Power  Company's  Plant. 


New    Liskcard's    Power  Developenent. 

The  Liskeard  Light,  Heat  &  Power  Company's  plant, 
part  of  which  is  shown  in  the  illustration,  is  one  which 
evidences  the  progressiveness  of  the  Northern  Ontario 
people.  The  company  was  formed  last  year  to  take  over 
the  plant  owned  by  Mr.  Kalil  Farah  at  New  Liskeard, 
together  with  the  one  hundred  and  sixty  acres  of  land  in 
connection  with  it.  When  taken  over  by  the  company 
the  plant  had  the  franchise  for  light,  heat  and  power  in 
the  town  of  New  Liskeard.  where  it  had  been  supplying 
domestic  and  commercial  lighting  for  four  months,  power 
being  supplied  by  an  auxiliary  steam  plant,  consisting 
of  a  200  li.p.  Robb-Armstrong  engine,  belted  to  a  120  kw. 
3-phase  60-cycle  2,200-volt  Westinghouse  generator  run- 
ning at  900  revolutions  per  minute.  The  greater  part  of 
the  town  was  then  already  wired  for  domestic,  commer- 
cial and  street  lighting.  The  hydro-electric  power  which 
now  has  been  developed  is  known  as  Chester's  Falls  and 
is  three  miles  west  of  the  town  of  New  Liskeard.  The 
power  development  consists  of  a  dam,  a  steel  pipe  line, 
and  a  power  house  containing  one  hydraulic  unit  direct 
connected  to  a  generator.  The  dam  is  24  feet  high 
and  not  only  increases  the  head,  but  also  serves  the  pur- 
pose of  a  storage  basin  by  means  of  which  the  capacity 
of  the  plant  is  greatly  increased.  A  36  inch  diameter 
steel  pipe  line  runs  from  the  dam  to  the  power  house,  a 
distance  of  2,150  feet,  giving  a  head  of  105  feet. 

The  equipment  of  the  power  house  is  unique.  The 
hydraulic  equipment  consists  of  one  360  h.p.  single  hori- 
zontal turbine  in  spiral  scroll  case  with  special  oil  gover- 
nor and  pressure  regulator.  The  turbine  is  of  special 
Swiss  design  and  is  supplied  by  the  Allis-Chalmers-Bul- 
lock  Company,  of  Montreal,  who  are  manufacturers  of 
the  hydraulic  machinery  of  Escher,  Wyss  &  Company,  of 
Zurich,  Switzerland. 

The  turbine  is  direct  connected  to  a  250  kw.  3-phase, 
60-cycle,  2.500-volt  generator,  running  at  600  revolu- 
tions per  minute.  An  8  kw.  120  volt  exciter  is  direct 
connected  to  the  generator  shaft.  The  hydraulic  and 
electrical  equipment  of  the  power  house  is  supplied  by 
fhe  Alli.s-Chalmers-Bullock  Company. 

The  current  is  transmitted  to  New  Liskeard  at  2.500 
volts  on  a  3-phase  transmission  line.  The  steam  plant 
will  be  u.sed  in  ca,se  of  emergency,  and  if  necessary  the 
two  plants  may  be  run  together,  as  the  necessary  syn- 
chronizing apparatus  has  been  installed  for  such  pur- 
pose. 

The  company  have  lately  bought     the     electric  light 


plant  in  Ilaileyburj'  and  connected  it  to  this  water  power. 
They  also  supply  the  corporation  of  New  Liskeard  with 
about  one  hundred  horse-power  for  pumping  the  water 
for  the  waterworks,  and  expect  soon  to  do  the  same  in 
Ilaileybury.  On  the  fir.st  of  May  they  will  put  on  an  all- 
day  service  and  expect  several  small  motors  will  be  in- 
stalled. They  have  now  about  3,000  incandescent  lights 
and  16  arcs  in  New  Liskeard  and  about  the  same  in 
Haileyburj'. 

The  possibilities  of  New  Liskeard  in  the  matter  of 
manufacturing  are  extensive,  as  there  is  a  large  tract  of 
country  to  be  supplied.  Mr.  H.  Farah  is  superintendent 
of  the  company;  Fred  Hodge,  Haileybuiy,  chief  electri- 
cian, and  E.  P.  Snelgrove,  New  Liskeard,  accountant. 


Manitoba  Telephone  Arrangements. 

The  Manitoba  Telephone  Commission  is  preparing 
requisitions  for  material  and  planning  the  work  to  be 
carried  out  during  the  coming  reason  for  the  extension 
and  development  of  the  long  distance  service  and  sub- 
scribers' exchanges  throughout  the  province.  Particu- 
lar attention  is  being  given  to  applications  for  service 
required  by  the  farmers.  One  of  the  first  long  distance 
lines  to  be  extended  is  from  Selkirk  to  Whytewold  and 
Winnipeg  Beach,  and  on  to  Cimli.  This  line  will  be  a 
boon  to  Winnipeg  people  who  spend  the  summer  at 
Winnipeg  Beach  or  Whytewold,  and  will  give  Gimli 
direct  communication  with  Winnipeg. 

In  cases  Avhere  municipalities  are  not  making  ar- 
rangements to  build  lines  of  their  own,  the  farmers 
may  join  together  and  build  lines  of  their  oAvn,  and  will 
be  permitted  to  connect  with  the  Government  line  at 
the  nearest  point.  The  Government  will  also  build  a 
circuit,  if  one  is  not  already  built,  free  of  charge,  to 
connect  with  the  farmer's  line  from  any  exchange  to 
the  limits  of  the  exchange.  Service  will  be  furnished 
at  that  exchange  at  an  annual  cost  of  from  three  to 
eight  dollars,  according  to  the  size  of  the  exchange. 

In  cases  where  the  farmers'  line  is  some  distance 
from  the  exchange,  the  Government  will  build  a  line 
fi-om  the  nearest  exchange  and  maintain  it  for  two 
dollars  per  f|uarter-mile  per  year.  Individual  farmers 
located  within  a  short  distance  of  the  Government  lines 
can  make  arrangements,  if  they  Avish.  with  the  tele- 
phone commission  to  get  service  on  the  Government 
lines  at  the  regular  rate  of  $24  per  year. 
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Slow  Burning'  Weather-Proof  Again. 

llr.  J.  Bennett,  chief  electrical  inspector  of  the  Cana- 
dian Fire  Underwriters'  Association  for  Montreal, 
writes  to  lis  as  follows : 

In  your  issue  of  April  4,  I  find  an  article  headed 
"Slow-Burning  "Weather-proof  Indoors,"  which  con- 
sists of  a  letter  from  my  confrere,  iMr.  H.  F.  Strickland, 
chief  electrical  inspector  for  Ontario,  in  which  the 
question  of  a  bulletin,  which  had  emanated  from  this 
office,  a  copy  of  which  I  am  enclosing  you,  is  the  sub- 
ject of  discussion.  The  difference  of  opinion  is  entirely 
due  to  the  Avrong  application  of  the  wording  in  the 
name  of  this  wire.  Rule  42  of  the  National  Electrical 
Code  is  very  clear  and  explicit,  and  states  just  exactly 
the  character  of  wire  that  will  be  permitted  for  in- 
doors installation  in  this  territory.  This  wire  is  not  so 
liable  to  make  a  path  for  flames  nor  to  soften  under 
heat,  as  the  wire  having  an  outer  braid  slicked  down 
with  a  weather-proof  compound. 

The  wire  to  which  we  object  is  now  being  manufac- 
tured by  only  one  manufacturer  m  the  United  States, 
and  some  of  the  manufacturers  in  this  district  have 
written  this  department,  agreeing  with  us  that  the  wire 
should  not  be  permitted  under  any  circumstances,  and 
congratulated  us  on  the  issuing  of  instructions  explain- 
ing the  matter.  This  office  will  be  pleased  to  enlight- 
en any  interested  parties  regarding  the  interpretation 
of  this,  or  any  other  cjuestion  coming  within  its  juris- 
diction. I  thank  you  for  the  opportunity  given  to  ex- 
plain what  seems  to  be  a  mi.siuaderstanding. 

The  bulletin  referred  to  by  Mr.  Bennett  is  as  follows, 
and  is  dated  January  27  last : 

"As  some  misunderstanding  appears  to  exist  in  the 
electrical  trade  with  reference  to  a  wire  known  as  slow 
burning  weather-proof  wire,  we  judge  it  proper  to  ad- 
vise you  that  the  electrical  department  of  this  associa- 
tion will  not  issue  certificates  on  electrical  equipments 
in  which  this  wire  is  used  for  interior  installation.  You 
will  understand  that  the  wire,  called  the  above  name,  is 
not  a  slow  burning  wire  in  any  sense,  and  is  intended 
only  for  exterior  construction.  In  places  where  the 
national  Electric  Code  permits  the  use  of  slow  burning 
wire,  our  electrical  department  will  be  prepared  to 
accept  slow  burning  wire  or  weather-proof  slow  burn- 
ing.." 

Mr.  Strickland,  when  shown  the  above  letter,  said 
that  there  was  no  difference  of  opinion  between  Mr. 
Bennett  and  himself  on  the  subject.  The  rules  of  the 
Montreal  and  Toronto  districts  did  not  conflict  in  any 
way.  What  they  were  both  trying  to  get  after  was  the 
ordinary  weather-proof.  Mr.  Bennett's  ideas  and  his 
own  were  the  same  on  the  matter,  and  the  apparent  dis- 
agreement resulted  only  from  a  mislaken  interpreta- 
tion of  phraseology. 


A  Bull  River  Power  Plant. 

Electricity  is  growing  in  favor  for  mine  work.  In 
British  Columbia  tlie  Bull  River  Power  &  Light  (com- 
pany on  Bull  river^  near  Fort  Steele,  is  erecting  an 
equiqment  which,  it  is  expected,  will  supply  power  to 
mining  and  general  industries  throughout  Southeast 
Kootenay.  The  enterprise  involves  the  production  of 
over  10,000  horse-power  of  electrical  energy  from  the 
river,  and  already  a  grade  more  than  3,000  yards  in 
length  has  been  completed  to  accommodate  a  flume  Ifi 
feet  l)y  8  feet  on  the  inside.  A  gravitation  dam  seven 
feet  high,  with  an  inclination  of  23  degrees  from  the 
perpendicular,  is  about  to  be  installed  at  the  intake 
and  will  rest  on  rock  foundation  from  bank  to  bank. 


The  principle  of  this  form  of  dam  is  that  it  repre- 
sents the  minimum  of  resistance  to  the  dovrastream 
pressure  of  water,  while  each  foot  of  rise  over  the  toe 
of  the  structure  increases  the  weight  bearing  on  the 
foundations,  so  that  the  higher  the  water  the  safer  the 
dam.  This  work  will  go  in  about  one  and  a  half  miles 
above  the  falls,  and  the  point  where  the  Kootenay  Cen- 
tral Railway  will  cross  the  river.  The  power  house  will 
be  erected  a  short  distance  below  the  railway  crossing 
and  will  be  equipped  with  a  complete  outfit  of  percus- 
sion water  wheels,  operating  under  a  vei'tical  head  of 
over  275  feet. 

Alread.y  more  than  $80,000  has  been  spent  on  the  un- 
dertaking, which  includes  the  acquirement  of  a  large 
amoiint  of  placer  ground  near  and  around  the  power 
house  site.  The  placers  on  Bull  river,  both  above  and 
below  the  canyon,  have  been  worked  in  a  small  way  for 
years  by  the  Fort  Steele  men,  and  considerable 
amounts  of  gold  taken  out.  The  indications  and  re- 
turns from  the  groTind  owned  by  the  company  have 
l)een  most  satisfactory. 

The  primary  idea  is  to  supply  Cranbrook,  Fernie, 
Ilosmer,  Elko,  Marysville  and  Moyie  with  electric  light 
and  power.  A  further  market  may  be  secured  for  the 
power  proposed  to  be  used  in  the  electrification  of  the 
mountain  sections  of  the  Crow's  Nest  section  of  the 
( '.  P.  R. 

George  E.  Henderson,  manager  for  the  company,  re- 
tui-ned  recently  from  Merrilan,  Wis.,  and  is  putting  on 
a  force  of  60  men  to  complete  the  dam,  flume  and  pipe 
lines. 


Mr.  Sothman  Returns  from  Michigan  Trip. 

Mr.  P.  W.  Sothman,  chief  engineer  of  the  Ontario 
Hydro-Electric  Power  Commission,  has  returned  from 
a  trip  to  Grand  Rapids,  Croton  and  Muskegon,  Mich., 
where  he  has  been  investigating  the  high  power  trans- 
mission lines.  He  inspected  at  Grand  Rapids  a  power 
station  and  transmission  line  which  carries  76,000  volts. 
Nothing  definite  has  yet  been  decided  about  the  equip- 
ment of  the  Ontario  Hydro-Electric  Power  Commis- 
sion's proposed  transmision  line,  other  than  that  some 
form  of  suspended  insulator  Mnll  be  used.  Mr.  Soth- 
man will  also  visit  the  Central  Colorado  Power  Com- 
pany's plant  at  Colorado  Springs  about  the  middle  of 
the  present  month.  This  company  is  installing  a  90,000 
volt  transmission  line,  which  will  be  started  in  about 
a  fortnight.  Later  Mr.  Sothman  intends  to  visit  the 
Stanislaus  Electric  Company's  plant  and  that  of  the 
Great  Western  Company  in  California,  as  well  as  some 
large  plants  in  Mexico.  During  the  summer  also  he 
will  visit  Europe  to  study  the  transmission  lines  in  use 
there. 


Opening  for  Canadian  Drills. 

Premier  Louis  Botha  of  the  Ti'ansvaal,  has  sent  a 
letter  to  Sir  Wilfrid  Laurier,  pointing  out  that  the 
Transvaal  Government,  in  co-operation  with  the  Trans- 
vaal Chamber  of  ]\rines,  has  arranged  for  a  practical 
trial  of  small  rock  drills,  suitable  for  narrow  stoping 
work,  under  the  working  conditions  obtaining  on  the 
Witwatersrand.  All  types  of  rock  drill  are  eligible  to 
compote.  Drills  using  compressed  air  will  be  supplied 
with  a  pressure  varying  from  60  to  75  poiuids  per 
square  inch  at  the  working  face.  Two  prizes  of  £1,000 
respectively  are  offered.  The  competition  will  com- 
mence early  in  1900  and  will  last  about  six  months. 
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Contract  Tender  System  was  Bad. 

A  further  appendix  to  the  report  of  the  Royal  Com- 
mission which  enquired  into  the  collapse  of  the  Quebec 
bridge  has  been  laid  before  Parliament.  It  amplifies  the 
previous  condemnation  of  the  Quebec  Bridge  Company's 
methods,  pointing  out  in  the  first  place  that  the  method 
adopted  by  the  company  of  procuring  tenders  by  issuing 
a  general  specification  and  calling  upon  contractors  to 
prepare  plans  in  accordance  therewith,  was  not  in  the 
best  interests  of  the  w^ork.  Owing  to  the  financial  weak- 
ness of  the  company,  contractors  had  little  assurance 
tliat  they  would  get  any  return  for  their  expenditure  of 
time  and  money  upon  the  preparation  of  plans.  The  lat- 
ter task  should  have  been  entrusted  to  engineers  inde- 
pendent of  any  contracting  or  manufacturing  company. 

"An  error  of  judgment  made  by  the  Quebec  Bridge 
Company,"  say  the  Commissioners,  "was  the  selection 
of  an  engineer  who  did  not  possess  the  necessary  special 
knowledge  and  experience  to  prepare  the  specifications." 
This  specification,  however,  was  accepted  by  the  Govern- 
ment engineei's,  and  formed  an  essential  part  of  the 
agreement  whereby  the  Government  was  to  bonus  the 
company  to  the  extent  of  $1,000,000. 

After  contrasting  the  specifications  of  the  bridge  with 
those  for  the  Fortli  and  the  Blackwells,  Ottawa  bridges, 
the  Commissioners  conclude  that  the  specifications  of  the 
Quebec  bridge  "called  for  material  of  slightly  lower  ulti- 
mate strength  than  that  used  in  any  of  the  other  bridges, 
while  the  bridge  itself  had  the  longest  span  of  all. 

"The  specification  throughout  shows  that  the  whole 
subject  was  not  considered  with  sufficient  care,  not  only 
from  a  technical  standpoint,  but  from  the  practical  or 
business  standpoint  as  well.  Inconsistencies  are  of  fre- 
quent occurrence;  ambiguity  and  lack  of  precise  defini- 
tion pervade  the  whole." 


Not  a  Member  of  the  Commission. 

In  an  item  in  the  la.st  issue  of  TnE  C.vnadian  Electri- 
cal News,  relating  to  the  proposed  extension  of  the 
municipal  power  plant  at  Nelson,  B.C.,  Jlr.  Cecil  B. 
Smith  was  wrongly  referred  to  as  a  member  of  the 
Hydro-Electric  Power  Commission.  INIr.  Smith  has  not 
been  connected  with  this  Commission  for  over  a  j'ear,  and 
since  May  last  has  been  senior  member  of  the  firm  of 
Smith,  Kerry  &  Chace,  of  Toronto. 


Engineers  Discuss  the  Oscillograph. 

The  i-ivL;ulai'  iiifctiiig  of  tlic  Tdrouto  section  of  the 
American  Institute  of  Electrical  Engineers  was  held  on 
the  evening  of  Friday,  April  24th,  in  the  lecture  room 
of  the  EngiiuM'.ring  Building  of  the  University  of  Tor- 
onto, twenty-four  members  of  the  section  and  eleven 
visitors  l)eing  present.  Seventeen  were  present  at  the 
luncheon  at  the  St.  Charles  Cafe  prior  to  the  nuietiug. 
The  chair  was  taken  l)y  Vice-Chairman  W.  A.  Bucke, 
and  the  subject  of  the  evening  was  introduced  l)y  Mr. 
IF.  AV.  Price,  lecturer  in  electrical  engineering  at  the 
l^niversity.  Mr.  Price  discu.sscd  the  oscillograph, 
showing  l)y  means  of  slides  the  e.ssential  characteris- 
tics of  manufacture  and  of  operation.  Slides  were  also 
shown  of  oscillograph  records  of  current  and  voltage 
taken  on  the  occasion  of  sundry  operations  with  direct 
and  alternating  current  motors.  Quite  a  num])er  of 
oscillograph  records  taken  from  the  liiu's  of  the  On- 
tario I'ower  Company  at  Niagara  Falls  Avere  then 
shown  and  were  exi)lained  by  Mr.  Johnson,  assistant 
enginecT-  to  that  com])any.  Amongst  these  records  were 
shown   the  current  neutral  gi'ound  lead  of  a  transfor- 


mer bank;  the  phenomena  resulting  from  the  use  of 
open  fuses  as  lightning  aresters;  the  operation  of  an 
expulsion  fuse;  charging  current  of  one  hundred  and 
sixty-five  miles  of  line.  One  interesting  record  showed 
the  use  of  the  oscillograph  for  comparing  the  speed  of 
two  machines. 

Mr.  Price  then  placed  an  instrument  in  service,  and 
those  present  were  enabled  to  see  its  operation  in 
many  interesting  circiimstances. 

A  short  discussion  on  the  uses  of  the  instrument  then 
follow^ed,  in  which  Messrs.  R.  G.  Black.  P.  W.  Sothnum, 
II.  "W.  Price.  Johnson  and  W.  A.  Bucke  took  part.  The 
efforts  of  Mr.  Price  to  make  this  demonstration  an  in- 
teresting one  were  greatly  appreciated  by  those  pres- 
ent. 


Alberta's  Telephone  Arrangements. 

Hon.  AV.  II.  Cushing.  of  ('algary.  Minister  of  Publii- 
Works  for  Alberta,  recently  met  several  Toronto  finan- 
ciers in  connection  wath  the  proposed  issue  of  bonds 
to  provide  for  the  payment  of  the  purchase  price  of 
the  Bell  telephone  system,  recently  acquired  by  the 
province.  The  province  will  issue  a  series  of  bonds 
redeemable  in  30  years,  and  out  of  the  earnings  of  the 
system  Avill  provide  a  sinking  fund  to  meet  tliem  when 
they  fall  due.  The  Bell  Company  had  a  service  of  about 
600  miles,  with  20  exchanges  in  the  province,  and  the 
Government  system  was  of  about  the  same  extent.  The 
rates  will  probably  be  maintained  at  $35  per  year  for 
business  phones  and  $15  for  farmers.  The  company 
will  maintain  its  through  line  for  long  distance  mess- 
ages, but  will  not  transact  any  business  in  the  province. 


A  New  Tungsten  Lamp. 

The  new  Benjamin  Tungsten  Arc  Lamp,  introduced  by 
the  Benjamin  Electric  ^Manufacturing  Company,  of  Chi- 
cago, promises  to  become  a  general  favorite.  The  fix- 
ture measures  25  inches  over  all  and  consists  of  a  stem  of 
3-8  inch  pipe  and  3-4  inch  casing,  crowfoot,  wires,  deep 
canopy,  cluster  body,  and  18  inch  opal  reflector.  The 
brass  base  is  provided  with  a  conical  shape,  frosted, 
aluminum  reflector,  which  materially  increases  the  re- 
flecting surface  of  the  device.  It  is  furnished  in  4  to  6 
lights,  either  with  or  without  a  centre  lamp  opening,  and 
with  or  without  a  pendant  switch.  The  fixture  is  .sym- 
metrical in  outline  and  pleasing  in  appearance.  It  offers 
an  effective,  convenient  and  economical  fixture  for  pub- 
lic lighting  purposes. 


Bknjamin  Tcngsten  Arc  Lamp. 
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The  Ontario  Power  Situation. 

The  seemingly  chaotic  condition  of  the  negotiations 
between  the  Government  and  the  various  power  com- 
panies wishing  to  sell  power  in  Ontario,  is  to  a  certain 
extent  being  reduced  to  order,  and  before  long  will 
probably  be  settled  properly.  It  does  not  seem  likely 
at  present  that  the  Government  will  tind  much  time 
to  devote  to  the  question  imtil  after  the  elections  on 
June  8.  Their  deliberate  hesitancy  in  the  matter,  how- 
ever, leads  to  a  generally  accepted  opinion  that  some- 
thing will  be  done  to  prevent  the  ruinous  competition 
which  might  arise  if  important  long  distance  transmis- 
sion lines  had  to  be  duplicated.  The  conciliatory  atti- 
tude of  Mr.  Wm.  Mackenzie  since  he  obtained  an  in- 
terest in  the  Electrical  Development  Company  is  an- 
other point  in  favor  of  the  belief  that  a  reasonably 
ratisfactory  solution  for  all  parties  will  be  reached. 
Current  reports  are  to  the  effect  that  a  solution  may 
be  worked  out  on  the  basis  of  the  Ontario  Power  Com- 
pany's serving  all  districts  west  of  a  line  drawn  from 
Hamilton  to  Owen  Sound,  and  the  Electrical  Develop- 
ment Company  serving  the  territory  east  of  that  line. 
At  present  the  Govei-nment  is  maintaining  silence  upon 
the  question. 


An  Indication  of  Good  Times. 

That  the  industrial  crisis  is  now  a  thing  of  the  past  is 
continually  being  evidenced.  In  the  United  States 
anxiety  was  much  more  keen  than  in  Canada,  but  all 
.seems  to  be  rosy  now.  The  "Electrical  World"  has 
made  some  inquiries  regarding  the  matter  and  says:  In- 
quiries among  the  telephone,  telegraph  and  cable  com- 
panies show  that  the  period  of  financial  stress  through 
which  the  country  has  just  passed  and  from  which  it  is 
rapidly  recovering,  has  not  affected  these  lines  of  busi- 
ness nearly  so  much  as  similar  crises  in  the  past.  All 
of  them  have  suffered  with  the  rest  of  the  commercial 
world,  but  all  of  them  report  considerable  improvement 
in  the  immediate  past  and  prospects  for  an  early  return 
to  normal  conditions.  Speaking  for  the  Commercial 
Cable  Company,  Vice-President  C.  G.  Ward  sums  up  the 
situation  in  the  telephone  and  telegraph  field.  "There 
is,  perhaps,  no  better  barometer  of  business  conditions," 
he  says,  "than  the  cable  business,  which  responds  to 
every  mai'ked  change  of  conditions  in  the  financial  world. 
While  our  company  has  suft'ered  along  with  the  rest  we 
have  not  felt  the  effects  of  the  panic  nearly  as  much  as 
we  did  after  certain  panics  in  previous  years.  More- 
over, conditions  have  improved  so  much  in  the  last  two 
months  and  our  business  ha.s  held  up  so  well  in  the  last 
six  weeks,  that  it  seems  almost  safe  to  prophesy  that  we 
will  recover  more  quickly  from  tliis  last  panic  than  ever 
before.  The  reason  for  this  is  not  a  mystery,  for  any  one 
can  .see  that  we  have  no  fundamental  causes  for  con- 
tinued depression,  such  as  overproduction  or  short  crojjs. 
On  the  contrary,  the  farmei's  are  wealthy  and  the  Ameri- 
can people  are  loo  impatient  to  let  things  stagnate  for 
any  length  of  time  unless  they  are  compelled,  which  is 
not  the  case  at  present.  However,  the  Presidential  year 
is  always  more  or  less  of  a  deadweight.  Business  shick- 
ening  has  taken  place  so  many  times  in  the  past  during 
the  prc-noniination  period  that  business  men  have  come 
to  regard  this  slowing  down  as  a  natural  and  normal 
occurrence  which  must  be  reckoned  with  in  forecasting 
the  business  year.  The  1906  year  was  a  phenomenally 
prosperous  period,  one  that  cannot  be  taken  as  a  cri- 
terion. Any  recovery  from  a  period  of  financial  stress 
must,  in  the  nature  of  tilings,  be  more  or  less  slow.  But 
we  are  satisfied  with  a  gradual  increase  and  satisfied  to 


take  from  two  to  three  years  to  attain  the  height  of  pros- 
perity from  which  we  may  fall  in  a  month  or  a  night. 
Business  history  is  a  record  of  such  rises  and  declines, 
and  in  this  particular  instance  it  seems  to  me  that  the 
recovery  from  the  fall  will  be  more  rapid  than  ever  here- 
tofore." 

Western  Union  officers  anticipate  an  increase  in  the 
telegraph  business  in  the  spring.  The  company  is  doing 
a  normal  business,  everything  considered,  and  condi- 
tions are  improving,  but  in  the  last  few  months  the  West- 
ern Union's  business  was  smaller  than  in  the  same  period 
during  previous  years.  "The  business  of  the  company 
is  picking  up,"  says  Secretary  Brewer,  "and  we  expect 
a  further  increase  in  April  as  conditions  now  indicate." 


Business  Holding'  Up  Well. 

Referring  to  business  conditions  generally,  ilr.  W.  H. 
Corbett,  president  of  the  Willamette  Iron  &  Steel  Works 
of  Portland,  Ore.,  said  recently  to  the  Electrical  News: 
"We  are  very  glad  to  be  able  to  say  that,  notwithstand- 
ing the  general  depression  which  is  in  force  all  over  this 
country,  we  have  tlius  far  managed  to  keep  fairly  busy 
during  the  dull  months  of  the  winter.  At  present,  we 
have  in  hand  three  complete  stern  wheel  steamboats,  one 
for  the  United  States  Government,  one  for  the  Pend 
O'Reille  River  Navigation  Company,  and  one  for  Alaska. 

"We  have  also  managed  to  sell  considerably  more  log- 
ging machinery  than  we  had  anticipated,  some  of  our 
recent  shipments  being  one  10  x  13  Humboldt  yarder  to 
Chapman  Timber  Company,  Scappoose,  Ore. ;  one  10  x 
14  Humboldt  yarder  to  West  Side  Lumber  Company, 
Tuolumne,  Cal. ;  one  11  x  13  Humboldt  yarder  to 
Holmes-Eureka  Lumber  Company,  Eureka,  Cal. ;  one  10 
X  13  Mogul  yarder  to  Silverton  Lumber  Company,  Sil- 
verton,  Ore. ;  one  10  x  13  Mogul  yarder  to  Penensula 
Lumber  Company,  Portland,  Ore.;  one  9  1-2  x  11  com- 
bination to  Southerland,  Brewer  Lumber  Company,  Ya- 
eolt,  Wash.;  one  10  x  13  Humboldt  yarder  to  Stimson 
Mill  Company,  Ballard,  Wash. 

"In  addition  to  these  standard  engines  we  have  four 
special  hoisting  enginees  for  the  United  States  Govern- 
ment, a  complete  smelter  for  a  Southern  Oregon  mining 
company,  and  a  number  of  other  special  machines  on  a 
contract  basis.  This,  along  with  the  normal  amount  of 
breakdown  and  jobbing  work  which  comes  to  us,  keeps 
us  fairly  busy,  with  indications  of  a  resumption  of  nor- 
mal conditions  within  the  next  month  or  two." 


Eng^lish  Engineer  Sees  Brig-ht  Future  for 
Canada. 

In  a  lecture  delivered  at  Bifiiiiiigliain,  ^Ir.  W.  Row- 
ley, mining  engineer,  of  Leeds,  gave  liis  impressions  of 
a  visit  to  Canada  paid  with  the  iiritisli  Institute  of 
Civil  Engineers.  He  was,  he  said,  much  im[)ressed  with 
llie  greatness  of  (Janada  and  the  possibilities  of  its  fu- 
ture. With  reference  to  the  iron  and  steel  trades,  he 
was  much  struck  by  the  great  use  that  was  made  of 
labor-saving  a]ipliances.  Electrical  power  was  more 
exteiLsively  usc{l.  more  developed,  and  much  cheaper 
tiuin  in  England,  and  was  in  almost  universal  employ- 
ment for  the  purposes  of  commercial,  industrial,  and 
l)rivate  life.  Canada  and  the  United  States  had  realiz- 
(>d  the  necessity  of  educating  engineers  by  a  thoroughly 
scientific  training  at  tlie  universities.  With  few  ex- 
ceptions, the  i)resent  mining  and  civil  engineers  of  em- 
inence and  the  youngiM'  m^'ii  coming  on  liad  all  grad- 
uated in  engineering. 
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American  General  Electric's  Record  Year. 

The  annual  report  of  the  General  Electric  Company 
of  the  United  States  for  the  year  ended  January  31, 
1908,  which  will  be  issued  in  May,  will,  it  is  reported, 
show  gross  orders  billed  to  customers  of  approximately 
$70,000,000  and  net  earnings  for  dividends  on  the  $65,- 
167,100  capital  stock  of  about  $9,800,000  or  15  per  cent. 
The  share  earnings  for  the  company  in  the  previous  fiscal 
year  ending  January  31,  1907,  were  $8,427,842,  equal  to 
13.2  per  cent,  on  the  $63,572,800  stock  outstanding  at 
the  end  of  that  year.  The  figures  for  last  year  establish 
a  new  high  record,  which  was  made  possible  by  the  large 
amount  of  business  carried  over  from  the  1906  year  and 
the  large  volume  of  orders  booked  during  the  first  six 
months  of  the  year  just  ended.  In  the  fiscal  year  of 
1904  the  company  shipped  to  its  customers  a  total  of 
$41,699,617  of  electrical  supplies  and  apparatus  and  the 
total  of  $70,000,000  for  the  last  year  is  an  increase  of 
about  $30,000,000  or  70  per  cent.  Net  earnings  have  in- 
creased from  $7,865,376  in  1904  to  about  $9,800,000 
last  year,  a  gain  of  .$2,000,000  or  25  per  cent.,  which 
means  that  the  ratio  of  net  profits  to  gross  earnings, 
which  in  1904  was  18.8  per  cent.,  declined  in  1908  to  14 
per  cent.,  a  shrinkage  in  four  years  of  nearly  5  per  cent. 
Since  1903  the  selling  policy  of  the  General  Electric 
Company  has  undergone  a  radical  change.  In  1903  the 
company  did  a  gross  business  of  $36,685,598  and  net  pro- 
fits were  $10,232,839,  equal  to  28  per  cent,  of  gross  earn- 
ings for  dividends.  Results  for  1907-8  show  that  this 
ratio  has  been  cut  exactly  in  two  and  in  the  interval 
gross  sales  have  nearly  doubled.  The  reduction  in  price 
of  electrical  apparatus  made  is  stated  to  be  in  accord- 
ance with  the  policy  of  the  General  Electric  Company 
that  the  surest  way  of  maintaining  its  position  in  the 
electrical  field  is  to  accept  a  moderate  rather  than  an 
exorbitant  ratio  of  profit.  Between  1904  and  1907  the 
oTit.standing  stock  has  increased  from  $43,866,700  to  $65,- 
167,400  and  the  dividend  percentage  on  the  outstanding 
stock  for  the  last  five  years,  beginning  with  1904,  was 
17.9,  13.9,  13.4,  13.2.  15.  The  amount  of  business  booked 
during  the  last  four  months  of  the  1907  year  was  about 
50  per  cent,  smaller  than  during  the  first  five  or  six 
months. 


power,  but  in  that  but  half  the  story  was  told,  only  the 
cost  of  coal  being  computed.  In  transportation  elec- 
tricity is  gradually  eating  into  the  steam  railway's  field. 
The  New  York  Central,  New  York,  New  Haven  &  Hart- 
ford lines,  and  other  railways  are  operating  electric 
trains  on  quite  a  large  scale. 

Canada  has  been  a  wonderful  field  for  the  develop- 
ment of  electrical  energy,  among  the  big  powers  now  in 
operation  being  Niagara  Falls,  IMontreal,  De  Cue  at 
Hamilton,  Copper  Cliff  and  Kakabeka. 

Regarding  the  Port  Arthur  district  Mr.  Smith  spoke 
in  the  mast  optimistic  terms.  "At  Silver  Falls,"  he 
said,  "you  have  one  of  the  most  wonderful  hydraulic 
powers  in  Canada.  It  stands  almost  without  a  rival  for 
cheapness,  capacity  and  uniformity.  Dog  Lake  power, 
with  its  350-foot  head  and  53  miles  of  pondage,  is  a 
larger  power  than  Kakabeka.  Its  ultimate  development 
he  believed  to  be  double  that  power.  With  the  installa- 
tion of  power  in  Port  Arthur  he  thought  that  among 
other  industries  this  should  be  a  good  point  for  the 
manufacture  of  the  tool  steel  required  for  the  West. 
This  would  bulk  up  to  considerable  proportions." 


Mechanical  Eng'ineers  Will  Discuss  Clutches. 

Tlie  next  meeting  of  tlic  American  Society  of  ^[q- 
chanieal  Engineers  will  be  held  Tuesday  evening  May 
12,  in  the  Engineering  Societies'  Building,  New  York. 
The  paper  will  be  by  ]Mr.  Henry  Souther,  of  the  Henry 
Souther  Engineering  Corporation,  Hartford,  Connecti- 
cut, on  the  subject  of  "Clutches,"  with  special  refer- 
ence to  the  types  used  on  automobiles.  Their  develop- 
ment will  be  shown  by  lantern  .slides.  The  meeting  will 
be  important  not  only  to  those  directly  interested  in 
automol)ile  constnu-tion,  Init  to  all  who  have  to  do  with 
the  use  of  clutches  for  machine  tool  work,  power  trans- 
mission, hoisting  machinery,  textile  and  other  classes 
of  machinery.  The  meeting  will  afford  an  opportunity 
for  the  full  discussion  of  their  design  and  use.  The 
discussion  will  be  continued  at  the  semi-annual  meet- 
ing of  the  society  at  Detroit,  ^Michigan,  from  June  23- 
26. 


Mr.  C.  B.  Smith  on  Power. 

Some  60  members  of  the  Port  Artluir  Club  enjoyed  an 
interesting  addi'ess  from  Mr.  Cecil  B.  Smith  recently 
on  some  phases  of  power  development  in  Ontario. 

Mr.  Smith  gave  a  concise  history  of  the  development 
of  electric  energy  for  lighting,  industrial  and  trans- 
portation purposes.  An  induced  electric  current  was 
developed  in  a  small  way  30  years  ago  by  mechanical 
means  and  friction  machines.  The  second  discovery 
.showed  the  possibility  of  transmitting  power  to  a  dis- 
tance, since  brought  up  to  200  miles. 

What  the  limit  of  power  would  be,  Mr.  Smith  thought 
it  difficult  to  foretell,  for  what  is  the  limit  one  day  is 
exceeded  on  the  morrow.  The  maximum  of  the  present 
was  thought  to  be  60,000  volts  energy,  but  in  Rio  de 
Janeiro,  Brazil,  they  are  now  making  a  development  at 
100,000  voltage. 

Electric  energy  has  effected,  among  other  things  a 
wonderful  revolution  in  flour  milling  by  reducing  the 
cost  of  operation  and  making  it  possible  to  grind  wheat 
at  points  that  would  have  otherwise  been  placed  out  of 
consideration. 

It  has  also  made  wonderful  changes  in  the  operations 
of  mining,  lumbering,  transportation,  etc.  Producer  gas, 
it  has  been  claimed,  could  be  made  at  $10  per  horse- 


Montreal  Railway's  Report. 

The  statement  of  earnings  and  expenses  of  the  Mont- 
real Street  Railway  for  March  and  the  six  months  of 
the  present  fiscal  year  shows  a  decrease  in  surplus 
earnings  for  the  single  month  of  $8,888,  representing 
20.71  per  cent,  less  than  the  surplus  for  March,  1907. 
There  Avas  an  increase  in  both  net  and  gross  receipts, 
and  an  increase  in  fixed  charges  of  nearly  21  per  cent. 
For  the  six  months  there  was  a  satisfactory  increase 
in  the  surplus  of  $42,476,  the  actual  surplus  being  $328,- 
989,  against  $286,513  for  the  corresponding  period  of 
1907.  Fixed  charges  for  the  half  year  only  increased 
13.98  per  cent.,  or  $33,403.  There  was  a  substantial 
increase  in  gross  receipts  for  the  six  nmntlis,  wiiich 
were  $1,747,136,  against  $1,599,048,  while  net  were 
$601,271,  compared  with  $525,391  the  previous  year. 


Addition  to  Toronto  Firm. 

JMr.  E.  E.  Keller,  for  over  20  years  connected  with  the 
Wcstinghouse  interests  and  for  14  years  vice-president 
of  the  Wcstingho\ise  Machine  C(Hni)any,  having  com- 
pleted his  duties  as  receiver  and  general  manager,  luis 
severed  his  connection  with  the  managenu^nt  of  the  com- 
pany. Mr.  Keller  will  take  a  much-needed  rest  and  will 
then  devote  most  of  his  time  to  several  personal  interests. 
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Westinghouse  Type  "  E."  Lightning   Arrester. 

Wcstinghousc  Type  "  E  "  Electrolytic 
Lig'htning^  Arresters. 

As  the  result  of  experiments  covering  a  number  of 
years,  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany have  developed  the  electrolytic  lightning  arrester. 
shown  in  the  accompanying  illustrations.  It  consists  of 
a  number  of  aluminium  plates  pressed  into  tray  form  so 
that  when  set  one  within  the  other,  separated  by  small 
insulating  washers,  they  may  be  built  into  a  column  cap- 
able of  withstanding  high  voltages  and  still  retain  the 
safety  valve  characteristics  of  a  single  plate.  These  col- 
umns are  made  in  two  sizes,  one  for  voltages  between 
4,000  and  7,500,  the  other  for  voltages  between  7,500  and 
15,000.  The  columns  are  enclosed  in  substantial  stone- 
ware jars.  The  jars  may  be  mounted  one  upon  the  other 
to  form  arresters  for  any  desired  voltage.  A  gap  on  the 
line  side  of  the  electrolytic  elements,  which  will  with- 
stand the  normal  voltage  of  the  system,  breaks  down  with 
over-voltage  and  permits  the  siirgo  to  discharge  through 
the  electrolytic  units. 

The  electrolyte  is  dis.solvod  in  pure  water  and  poured 
into  the  top  of  the  arrester  unit.  It  thus  fills  the  first 
tray  and  runs  over  into  the  second,  and  so  on  through 
the  column,  the  surplus  escaping  through  a  hole  in  the 
bottom  of  the  containing  jar  through  the  next  jar,  if 
there  be  more  than  one,  to  the  pan  at  the  bottom.  The 
electrol.yte  fills  only  the  trays  and  not  the  jar,  so  there  is 
no  opportunity-  for  the  current  to  pass  except  from  tray 
to  tray.  Each  unit  when  placed  in  the  pan  or  on  another 
unit  automatically  makes  contact. 

The  electrolytic  solution  causes  a  very  thin  film  to  form 
on  the  aluminum  plates.  This  film  has  an  apparent  re- 
sistance of  very  high  value  when  moderate  voltages  are 


imj)ressed  upon  it,  but  when  the  voltage  reaches  a  cer- 
tain value,  it  breaks  down  in  myriads  of  minute  punc- 
tures, making  almost  a  short  circuit.  As  soon,  however, 
as  the  voltage  is  reduced  again,  the  punctures  seal  up  at 
once  and  the  original  high  resistance  reasserts  itseli'. 
These  arresters  are  arranged  for  installing  either  in- 
doors or  out,  as  suits  the  convenience  of  the  user. 


New  Machinery  at  Manitoba  Iron  Works. 

Tlie  ilanitoba  Iron  Works,  Limited,  have  eompleted 
the  installation  of  electric  motors  throughout  their  shops, 
having  discarded  .steam  except  for  heating  purposes. 
They  have  installed  approximately  200  horse-power  dis- 
tributed amongst  twelve  motors,  and  the  whole  plant  is 
now  operated  by  electricity  purchased  from  the  Winni- 
peg Street  Railway  Company,  A  fine  new  compound 
duplex  intercooler  air  compressor,  Rand  make,  has  been 
installed,  and  a  new  Allen  riveting  machine  and  several 
large  air  hoists  for  the  boiler  and  structural  .shop,  which, 
with  many  minor  improvements,  have  placed  this  fine 
plant  in  a  high  state  of  efficiency  for  the  season's  work. 
The  company  have  already  'booked  a  large  number  of 
orders  for  execution  this  season. 


Niagara  Power  for  Detroit. 

The  Ontario  Power  Company,  witli  which  the  Hydro- 
Electric  Power  Commission  has  signed  a  contract  to 
supply  power  to  the  municipalities,  is  said  to  be  consid- 
ering a  proposition  to  build  a  high  tension  line  from 
Niagara  Falls  to  the  Detroit  river.  It  is  said  that  the 
Ontario  Power  Company  is  negotiating  to  sell  a  big 
block  of  power  to  Detroit,  and  that  on  the  outcome  of 
this  depends  to  a  large  extent  the  building  of  the  west- 
ern transmission  line. 


Arrester  with  Case  Removed, 
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Trade  Enquiries. 

The  Dominion  Government  Trade  and  Commerce  reports  con- 
tain the  following  trade  enquiries.  Eeaders  of  "The  Canadian 
Electrical  News  and  Engineering  Journal"  may  obtain  the 
names  of  enquirers  by  writing  to  us.     State  number  of  enquiry: 

300.  A'uleanized  Fibre — Manchester  firm  wishes  to  correspond 
with  Canadian  manufacturers  of  hard  vulcanized  fibre  for  elec- 
trical purposes. 

310.  ilachinest  Supplies — Manchester  firm  asks  prices  and  cata- 
logues of  maehinist  supplies  from  Cairadian  manufacturers. 

315.  Copper  Ingots — Manchester  firm  wishes  to  correspond  with 
Canadian  exporteds  of  copper  ingots  or  bars. 

327.  Agency — ^Hull,  Eng.,  finn  dealing  in  engineer's  specialties 
seeks  agency  of  Canadian  manufaoturer  of  metallic  packing. 

328.  Laundry  Machinery — A  firm  of  laundry  machinery  speeil- 
ists  in  KeigWey,  Eng.,  wish  to  be  put  in  touch  with  first-class 
houses  in  Canada  to  handle  specialties,  comprising  high  class 
modern  hand  or  S'team  power  machinery  for  laundries. 

340.  Blocks,  Steering  Wheels,  Etc. — Scotch  firm  manufactur- 
ing blocks,  steering  wheels  and  stamped  goods  used  by  engineers 
and  shipsniiths,  wishes  to  get  into  touch  with  Canadian  buyers. 

353.  Machinry — -Large  Birmingham  firm  can  supply  Canadian 
firms  with  presses,  dies,  lathes,  shears,  stamps,  and  all  kinds  of 
machinery. 

405.  Patents  and  Machinery  Appliances — North  of  Engkind 
firm  in  close  toudh  with  engineering  trade  will  take  agency  for  a 
patent  or  any  article  used  in  connection  with  machinery. 

418.  Agency — English  firm  of  siteel  manufacturers  turning  out 
specialty  with  very  large  sale  in  Great  Britain  desires  to  be  repre- 
sented in  Canada  by  enterprising  firm  with  good  connections  and 
branches  throughout  the  Dominion,  preferabl  yone  doing  business 
with  users  of  tool  steels,  such  as  railroads,  locomotive  and  bridge 
builders,  mining  corporations,  etc. 

431.  Laittice  Steel — Lancashire  firm  manufacturing  lattice  steel 
for  lighting  and  power  transmission,  and  general  ironwork  for 
tramways  and  railway  purposes,  etc.,  desires  to  hear  from  Cana- 
dian importers  of  the  same. 

437.  Cutlery,  Etc. — A  Sheffield  firm  wishes  to  appoint  an 
agent  in  Canada  on  a  commission  basis  for  the  sale  of  their  cut- 
lery, files,  saws,  tools,  etc. 

447.  Scrap  Steel. — A  Scottish  firm  makes  inquiry  for  the 
names  of  shippers  of  scrap  steel  and  malleable  iron  in  Canada. 

464.  Agents. — A  London,  England,  firm  anxious  to  market  oil 
engines  in  Canada  desires  suitable  agents  to  represent  them. 

480.  Agency. — An  English  screw  firm  making  all  kinds  of 
bolts,  nuts  and  screws  want  the  services  of  a  Canadian  firm  to 
handle  their  goods  among  engineers  and  others.  Preference 
given  to  a  house  having  representatives  covering  the  country. 

504.  Electrical  Machinery. — A  large  London  firm  would  like 
to  open  up  a  connection  with  first-class  houses  in  Canada  using 
every  kind  of  electrical  appliances,  particularly  machinery. 

511.  Machinery. — A  London  firm  exporting  all  classes  of  hard 
goods,  such  as  railway  material,  machinery,  cast  and  wrought 
iron  tubes,  tin  plates,  Canada  plates,  etc.,  desires  to  be  placed  in 
touch  with  Canada  importers  of  such  goods. 

515.  Agent. — An  English  firm  manufacturing  fibrous  steam 
packing  is  desirous  of  being  represented  in  Canada. 

576.  Engineering  Goods. — A  well  connected  firm  of  engineers' 
agents  will  welcome  catalogues  and  price  lists  from  Canadian 
manufacturers  of  machinery,  engineering  goods  or  specialties, 
seeking  an  export  trade  with  the  North  of  England. 

578.  Gas  and  Oil  Engines. — An  English  firm  of  gas  and  oil 
engine  makers  enquires  for  the  name  of  a  likely  merchant  or 
agent  to  sell  their  goods. 


Sparks. 

The  rural  telephone  system  at  Stratton,  Out.,  owned  by  Ostor 
Brothers,  is  to  be  considerably  enlarged. 

J.  L.  Stiver,  Toronto,  has  been  appointed  assistant  inspector 
of  gas  and  electricity  in  the  Toronto  inspection  district. 

Private  corporations  arc  said  to  be  engaged  in  a  lively  com- 
petition for  the  street  railway  franchise  at  Edmonton,  Alta. 

A  rural  telephone  company  is  being  formed  at  Lang,  Sask.,  to 
build  about  48  miles  of  pole  line.    J.  W.  Franks  is  interested. 

The  Moose  .Taw  City  Council  have  decided  to  take  fresh  ton 
ders  for  the  500  kilowatt  generating  unit.    Bids  close  May  17th. 

At  Fergus,  Out.,  a  rural  telephone  company  has  been  organiz- 
ed by  J.  C.  Templin  to  connect  with  Eramosa,  Nichol  and  Lara- 
frade. 


The  farmers  of  Douglastown  and  Dalesboro '  district,  Carlyle, 
Sask.,  are  organizing  a  rural  telephone  company.  Estimated 
cost  of  proposed  system  $102  per  mile. 

The  British  Columbia  Telephone  Company  will  build  a  long 
distance  line  from  Duncans,  B.C.,  to  Victoria,  a  distance  of  -i- 
miles.     F.  Halse,  Vancouver,  is  superintendent. 

The  Alberta  Government  will  construct  a  rural  telephone  line 
between  Ecd  Deer,  Alta.,  Edwell  and  Pipe  Hills.  E.  Edward, 
Edmonton,  is  superintendent  of  construction. 

The  International  and  Rainy  River  Telephone  Company,  Rainy 
River,  Ont.,  contemplate  the  building  of  several  extensions  this 
summer  and  the  installation  of  a  local  system  at  Emo. 

It  is  stated  that  the  Quatsimo  Power  and  Pulp  Company,  of 
Qiiatsimo,  B.C.,  have  just  completed  plans  for  the  construction 
of  a  large  pulp  mill,  and  that  work  will  start  immediately. 

The  city  of  Port  Arthur,  Out.,  is  contemplating  the  raising  of 
Onion  Lake  dam  on  Current  river  by  eight  feet  to  increase  the 
water  storage  for  the  power  plant  estimated  to  cost  $10,000. 

The  contract  for  electrical  fixtures  for  the  de  Salaberry  school 
at  Montreal,  Que.,  has  been  awarded  by  the  Catholic  school 
board  to  the  Standard  Construction  Companv,  same  city,  at 
$4,683. 

The  British  Columbia  Electric  Railway  Company,  New  West- 
minster, B.C.,  have  awarded  the  contract  for  the  proposed  ex- 
tension of  their  ear  shops  to  W.  W.  Forrester,  same  city,  at 
$20,000. 

Tlie  British  Columbia  Electric  Railway  Company,  Limited,  has 
just  installed  a  2,000  volt  65  horse-power  motor  in  the  new  saw 
mill  on  the  Ferris  road,  South  Vancouver,  which  has  been  built 
by  Chas.  Warwick. 

Mr.  E.  G.  Blackwell,  of  Vancouver,  has  lately  moved  his  ad- 
dress from  Richards  street  to  519  Pender  street.  He  has  also 
added  the  wire  rope  firm  of  Geo.  Crawford,  Wakefield,  Eng.,  to 
his  list  of  agencies. 

A  report  is  current  that  an  American  telephone  company  have 
made  an  offer  to  the  New  Westminster  City  Council  to  install  a 
telephone  system  to  operate  in  competition  with  the  British  Col- 
umbia Telephone  Company. 

The  Canadian  W'estinghouse  Company's  net  earnings  were 
$427,000,  an  increase  of  23  per  cent,  over  those  of  last  year, 
and  of  this  $215,000  was  paid  in  dividends.  The  balance  was 
placed  in  the  reserve  account. 

Two  new  industries  will  probably  be  started  in  New  West- 
minster, B.C.,  at  an  early  date,  P.  Page  planning  the  erection  of 
a  pulp  mill  and  Ewen  Martin  the  installation  of  a  plant  for 
manufacturing  tile  pipe  and  brick. 

The  power  and  light  committee  of  Calgary,  Alta.,  are  consid- 
ering the  question  of  installing  an  additional  engine,  which  will 
practically  double  tlie  output  of  the  civic  power  plant.  H. 
Creaves  is  chairman  of  the  committee. 

The  following  contracts  have  been  let  in  connection  with  the 
new  public  baths  at  Toronto:  Plumbing,  K.  J.  Allison,  $8,990; 
heating,  Geo.  Syne,  $4,450;  wiring,  W.  J.  McGuire,  $500;  ma- 
chinery, Toronto  Laundry  Machine  Company,  $2,500. 

The  British  Columbia  Telephone  Companj'  contemplate  the  in- 
stallation of  a  cable  telephone  system  at  Kamloops,  B.C.  They 
are  also  planning  to  construct  telephone  systems  in  Fruitlands 
and  Tranquille.  G.  C.  Hodge,  Nelson,  B.C.,  is  district  superin- 
tendent. 

It  is  announced  that  a  new  discovery  in  connection  with  the 
turbine  engines  of  the  Dreadnought  has  resulted  in  a  great  in- 
crease of  speed.  In  a  twelve-hour  trial  just  held,  the  battle- 
ship averaged  20  12  knots,  which  is  only  half  a  knot  below  her 
designed  speed. 

Mr.  J.  B.  Fregeau,  of  Three  Rivers,  Que.,  was  superintending 
the  placing  of  some  machinery  at  the  north  shore  electric  plant, 
near  the  St.  Maurice  bridge  recently,  when  ho  suddenly  fell  to 
tlie  ground.  On  examination  it  was  found  he  was  dead.  Apo- 
]il('xy  was  the  cause. 

IL  G.  Lcgrand,  of  Montreal,  chief  bridge  designer  of  the  G. 
T.  P.,  recently  returned  to  Edmonton  after  an  inspection  of  the 
site  for  the  proposed  Pembina  river  bridge.  Mr.  Legrand  is 
making  a  tour  of  inspection  in  connection  with  bridge  work  to 
be  started  this  summer. 

Jonathan  Marshall,  a  married  man,  aged  57,  was  accidentally 
killed  on  April  25  at  the  power  house  of  the  Western  Counties 
Klectric  Company,  Brantford.  Marshall,  with  a  companion,  was 
repairing  a  portion  of  the  galvanized  iron  roof,  which  had  been 
blown  off  by  the  storm  in  the  afternoon,  when  he  hajipcned  to 
place  his  foot  on  a  live  wire,  at  the  same  tin\f  grasping  a  hang- 
ing piece  of  roofing.  The  shock  was  not  sufficient  to  kill  him, 
but  he  lost  his  balance  and  fell  30  feet,  head  first,  striking  the 
left  side  of  his  head  on  the  solid  cement  floor. 
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Mr.  Hugh  B.  Gilniour,  B.C.,  representative  of  the  Waterous 
Engine  Works,  of  Brantford,  leaves  in  May  for  a  six  months' 
trip  to  Europe.  He  will  be  aceompanied  by  Mrs.  Gilmour.  Dur- 
ing his  absence  his  son,  E.  N.  Gilmour,  will  be  in  charge  of  the 
business. 

Mr.  William  Mackenzie  refuses  to  say  anything  as  yet  regard- 
ing the  report  that  the  Ontario  Government,  through  the  Hydro- 
Electric  Commission,  is  negotiating  with  the  Electrical  Develop- 
ment Company  for  power  east  of  Hamilton  in  order  to  save  the 
duplication  of  pale  lines. 

The  Department  of  Public  Works  have  awarded  to  the  James 
Morrison  Company,  at  .$2,000,  the  contract  for  wiring  the  elec- 
tric light  fixtures  at  the  Parliament  Buildings,  Toronto.  This 
is  in  addition  to  the  contract  for  rewiring  recently  secured  by 
the  same  company  at  $10,000. 

The  Manitoba  Government  telephone  commissioners  are  pre- 
paring plans  and  specifications  lor  the  long  distance  work  to  be 
undertaken  this  summer,  also  for  the  enlargement  of  the  Winni- 
peg city  system.  Several  new  exchanges  will  be  built  and  the 
work  will  be  proceeded  with  immediately. 

At  a  special  meeting  of  the  City  Council  of  New  Westminster, 
B.C.,  and  officials  of  the  British  Columbia  Electric  Railway  Com- 
pany, it  was  stated  by  J.  Buntzen,  managing  director,  that  the 
London,  Eng.,  directors  of  the  company  would  take  up  the  mat- 
ter of  building  a  new  dam  at  Coquitlam  lake. 

The  Canadian  Public  Ownership  League  at  a  recent  Toronto 
meeting  passed  a  resolution  commending  the  Manitoba  and 
Alberta  Governments  for  establishing  publicly-owned  telephone 
systems,  and  recommending  Ontario  to  do  the  same  thing.  The 
League  also  condemned  the  granting  of  government  assistance 
for  the  construction  of  new  lines  of  railway,  and  urged  public 
building  and  ownership  of  new  colonization  roads  wherever 
needed. 

Part  of  the  power  and  light  sub-station  at  Nelson,  B.C.,  was 
destroyed  by  fire  on  April  25.  It  is  supposed  that  the  starting 
of  one  of  the  street  cars  from  the  barn  caused  a  collapse  of  an 
overheated  switch  at  the  sub-station,  the  bottom  blew  out  and 
the  oil  took  fire,  the  blaze  spreading  rapidly.  All  the  frame  por- 
tion of  the  building  was  destroyed,  but  the  brick  addition  was 
saved  by  the  brigade  after  a  hard  fight.    The  building  was  occu- 


pied jointly  by  the  city,  the  West  Kootenay  Power  and  Light 
Company,  and  the  Nelson  Tramway  Company. 
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Telegraphic    .\ddress  : 
INSULATOR,"  MONTREAL 


Capital  $7,300,000.00 


Telephone  : 
MAIN   1521,   MONTREAL 


British  Insulated  &  Helsby  Cables 

Limited 

Contractors  to  H.  M.  Government,  War  Office,  Admiralty,  also 
to  the  Principal  Corporations  in  the  British  Isles  and  Abroad  for 
Electric,  Traction,  Power,  Lighting,  Telephone  and  Telegraph 
Equipments.  ALso  Manufacturers  of  Paper,  Lead  Covered, 
Rubber,  Gutta-percha  and  Bitumen  Insulated  Cables  ;  Flexible 
Cord,  Cotton  Covered  Wires,  etc.,  etc.  Also  Junction  Boxes, 
Section  Pillars,  Overhead  Tramway  Gear,  Bonds,  Switchboards, 
Meters,'  Telephone  Instruments,  Exchange  Equipments,  Batter- 
ies, Insulators,  Fire  Alarm  and  Police  Equipments,  Railway 
Signals,  Blocks,  etc.,  etc. 

Head  Office  for  Canada  and    United   States : 

BRITISH  INSULATED  &  HELSBY  CABLES,  Limited 


Power  Building 


MONTREAL 


30 


CANADIAN     ELECTRICAL     NEWS 


Sparks. 

It  is  stated  that  Skinner  and  Colison,  of  Estevan,  Sask.,  will 
install  an  electric  light  plant  at  Killarney,  Man. 

The  power  and  light  sub-station  at  Nelson,  B.C.,  was  last 
month  the  scene  of  a  conflagration  that  entailed  a  loss  of  $24,- 
000.  ' 

The  electrified  line  of  the  Ohio  Electric  Railway  between 
Lima  and  Defiance,  O.,  formerly  the  Columbus  and  Lake  Michi- 
gan steam  road,  will  be  put  in  operation  about  June  1. 

Tiie  Sunbeam  incandescent  Lamp  Company,  of  Canada,  Limit- 
ed. Traders  Bank  Buiiding,  Toronto,  have  purchased  a  site  on 
Dufferin  street  for  the  erection  of  a  factory. 

The  rural  municipality  of  Springfield,  Man.,  are  considering 
the  installation  of  a  telephone  system  this  summer.  C.  Christo- 
pher is  secretary  and  treasurer. 

The  organization  of  a  telephone  company  is  in  progress  at 
Lumsden,  Sask.,  and  it  is  hoped  to  have  a  complete  local  system 
installed  by  the  end  of  the  summer. 

The  ratepayers  of  Indian  Head,  Sask.,  have  approved  by-laws 
to  raise  $10,000  for  extension  of  waterworks,  $10,000  for  elec- 
tric light,  $53,000  for  waterworks  and  other  purposes  and  $12,000 
for  the  erection  of  a  firehall. 

Cannel  and  Spencer,  Edmonton,  Alta.,  have  been  awarded  the 
contract  for  the  construction  of  the  power  house  to  be  built  m 
connection  with  the  Edmonton  general  hospital  at  $40,000.  K.  I  . 
Barnes  is  the  architect. 

Hon  J  M.  Gibson,  president  of  the  Cataract  Power  Company, 
of  Hamilton,  has  intimated  that  on  account  of  the  tightness  of 
the  money  market  the  radial  line  will  not  be  completed  this 
year  from  Oakville  to  Toronto. 

At  a  recent  meeting  of  the  water  commissioners  of  Victoria, 
BC  plans  for  the  Smith's  Hill  portion  of  the  new  waterworks 
system  were  adopted  and  construction  of  the  $100,000  reservoir 


will  be  put  in   hand   at  once.     Tenders  will  be   called- for  the 
requisite  steel  piping  and  machinery. 

Engineer  Lc  Baron  's  plans  for  extensive  improvements  to  the 
Eraser  river  at  New  Westminster,  B.C.,  have  been  approved  at 
Ottawa,  subject  to  slight  modifications,  and  the  fulfilment  of 
the  project  is  now  assured. 


The  Lindsley  Brothers  Co. 

Spokane,  Washington 

Producers  and  Shippers  of- 


CANADIAN 
.  CEDAR  . 


POLES 


and  manufacturers  of 


RED  FIR  GROSS  ARMS 


WIRE  OR  WRITE  FOR  PRICES 


YARDS  IN  BRITISH  COLUMBIA 


Street  Railway  Construction  Material 

LINE  MATERIAL  RAIL  BONDS 

TROLLEY    WHEELS 


J.  A.  DAWSON  (H.  CO. 

£lectrica,l  Supplies  and  Apparatus 
MONTREAL 


WINNIPEG 


"Ghe 


General  Electric  Co.  of  Sweden 


MoLHufacturers  of 

Alternitiag  Current  Geaerators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.  Electrical  Hoists.  Direct-Current  Generators  and 
Motors,  all  types  and  Sizes. 


KILMER  &  PULLEN,  McKinnon  Bdg.,TOROMO 


CANADIAN  ELECTRICAL  NEWS 


31 


^-^' 


Robb-Armstrong  Cross  Compound  Corliss  Engine  at  E'ectric 
Station,  Town  of  Owen  Sound,  Ont. 


ROBB 
POWER 
PLANTS 


Robb 
Engineering  Co. 

Limited 
Amherst,   Nova.    ScoIIbl 

District  Offices  : 

Traders  Bank  Buildmg^.  Toronto, 

WlLLIAMMcKAY,  Manager. 
Bell  Telephone  Bmldlng.  Montreal. 

WATSON  JACK.  Manager. 
Union  Bank  Building-,  Winnipeg. 

J.   F.   PORTER    Manager. 


Cross  Compound  Heavy  Duty,  High  Speed 

GOLDIE    CORLISS    ENGINE 


Fitted  with  Steam  Actuated 
Dash  Pots,  and  direct  connect- 
ed to  350  K. W.  60  cycle  gener- 
ator, 

Installed  at  the 

Barrie 
Municipal 
Electric  Lig(ht 
Plant 


Built 
by 


14  &  28  X  30  Cross  Compound  Goi.niE  Corliss,  150  Rev. 


The    GOLDIE    Cf    McCULLOCH    CO.,   limited 


GALT 


ONTARIO 


Western   Branch  Quebec  Agents 

24<S  McDerinot  Ave.,  Winnipeg,  Man.      Ross  &  Greig,  Montreal,  Que. 


CANADA 

B.  C.  Selling  Agents 

Robt.   Hamilton   &   Co. 

Vancouver,  B.  C. 
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CONSULTIKC   ELECTRICAL    ENGINEERS 


CHARLES    H.   MITCHELL,    C.  E. 

Member  Canadian  Society  Civil  Engrineers. 
Member  American  Society  Civil  Engineers. 
Assoc.  M.  Institution  Civ!l  Eng'rs.  (London). 
Assoc.  American  Inst.  Electrical  Engineers 
HYDRO-ELECTRIC   ENGINEER 


liOOttiH 

Telepho 


1004-B 

e  .Main  7306 


R.   S,   KELSCH, 

CONSULTING   ENGINEER 

Steam,  Hydraulic,  Eleclric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


EDWARD  B.  MERRILL 


,  So 


B.  A..    B.  A.Sc. 

c.  C.  E.,   Associate  A.  I.  E   E. 


A.  .M. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission.       Electric 
Lighting.     Electric  Railways.    Municipal  Engineer- 
ing.    Industrial  Plants.      Reports,  Valuations.  Etc. 
TORONTO  AND   WINNIPEG 
Long  Distance  Telephones 
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E.  Marcha 
\V. 
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e   P. 

s.  Specifica- 
a  Specialty. 

128, 

i  Spark  Street             -             OTTAWA,  ONT.    | 

GUY  M.  GEST 

ENGINEER  AND  CONTRAGTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


Charles  Brandeis,  C.  E. 

A.  M.  can.  soc.  L.I-:.,  M.Am.  Klectro-chemical  soc.  etc. 

CONSULTING  ENGINEER 


ToPr. 


al  tlovernment,  Municipalities,  Etc. 


Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 

62-63  Guardian  Building,    MONTREAL. 


Smith,  Kerry  &  Chace 

CONSULTING  AND  CONSTRUCTING 
ENGINEERS 

Electric,  Hydraulic,  Railway,  Municipal 

TORONTO  -  WINNIPEG 

L'Ki  li.   B.  SMirii       J.  G.  G.  Kkrrv       \\'.  G.  Cmack 


'OOUBT  HOUSE  8        i™"'""^""?"'-"^-;,  7.T&.0^a 

' OBUG STORI f IITINC5. ^-^^SEND  FOR  CMfi':;...-^ 
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The  British  Columbia  Electric  Railway 
Company  have  purchased  the  Vulcan  Boiler 
Works  property,  New  Westminster,  with 
the  view,  it  is  stated,  of  future  extensions. 

Mr.  Harry  Heinlow,  who  has  been  man- 
ager of  the  Steveston  branch  of  the  Bri- 
tish Columbia  Electric  Railway  Company 
since  its  inception,  has  resigned  owing  to 
ill-health. 

Mr.  Herbert  W.  Kent,  formerly  general 
superintendent  of  the  British  Columbia 
Telephone  Company,  Limited,  Vancouver, 
has  been  appointed  sales  agent  for  Bri- 
tish Columbia  by  the  ISTorthern  Electric  & 
Manufacturing  Company,  Limited,  of  Mont- 
real. 

The  latest  company  to  negotiate  to  bring 
natural  gas  into  the  Forest  City  is  the  North 
American  Oil  &  Gas  Company,  who  are 
seeking  to  get  distribution  rights.  The 
company  have  a  capital  of  $100,000,  and 
claim  to  be  able  to  supply  citizens  at  a 
rate  of  35  to  40  cents  per  1,000  cubic  feet. 

J.  B.  McRae,  C.E.,  and  William  Ken- 
nedy, C.E.,  of  Ottawa,  have  been  in  con- 
sultation in  reference  to  the  plans  for  the 
new  Chaudiere  dam,  the  construction  of 
which,  this  season,  was  decided  upon  at  a 
recent  meeting  of  the  Ontario  and  Quebec 
owners.  The  new  structure  will  be  of  strel 
and  concrete  construction  and  will  cost  in 
the  neighborhood  of  $150,000. 

A  pair  of  the  largest  boilers  ever  manu- 
factured in  Western  Canada  were  recently 
installed  in  the  power  house  at  Manitoba 
Agricultural  College,  Winnipeg,  by  the  Vul- 
can Iron  Works.  With  a  length  totaling 
sixteen  feet  eight  inches  and  a  diameter  of 
eight  feet,  these  huge  boilers  furnish  150 
horse-power.  They  are  built  to  carry  130 
pounds  pressure,  and  have  been  tested  to 
200  pounds.  The  shell  is  five-eighths  of  an 
inch  thick,  and  around  a  fifty  inch  fire  box 
are  eighty  three  and  one-half  inch  tubes, 
each  thirteen  feet  long.  The  make  is  known 
as  the  Scotch  boiler. 

The  following  concerns  have  lately  secur- 
ed a  charter:  La  Compagnie  de  la  Turbine 
Simplex  Gallinard,  Limited,  Montreal,  Que., 
incorporated  to  exploit  and  manufacture  the 
p.atent  known  as  the  simplex  turbine,  capi- 
tal $250,000;  incorporators,  Paul  Gallin- 
ard, J.  Monier,  E.  Leclerc,  A.  St.  Denis  and 
others,  all  of  Montreal.  Chaudiere  Basin 
Power  Company,  Limited,  Montreal,  Quo., 
capita]  $150,000;  incorporators,  F.  H.  Man- 
ley,  J.  N.  McKenzie,  A.  0.  Wilkinson  and 
G.  P.  Grant,  all  of  Montreal.  Byron  Tele- 
phone Company,  Limited,  Byron,  Ont.,  cap- 
ital $15,000;  incorporators,  R.  McEwan,  A. 
.T.  Rollins,  H.  Wickerson,  W.  Meriam  and 
A.   Kiiins. 

For  Sale— At  a  Bargain 

\i-;irlv  new.  oiiK  used  oiui-  or  twuc.  i  Tliomns,.,, 
Hoi.sU-ii  lVrl;ibU-Altfri..i(inn  .Vinmcl.r,  K.iiitjy  i,.,i 
.Vmpcrcs. 


MIDL.Wn  KLKCTRIC  COMI'.WV 

1 19-131   Voiivillc  Sqii.irc.  Montr 


Electric  Repair 

ana 

Contracting  Company 

The  oldest  and  best  equipped 
firm  in  Canada 

Contracting  Electrical 

Engineers 

Electrical  Repairs 

99   and    loi  West   Lagauchetiere   Street 

MONTREAL 


POSITIONWANTED. 

['oung  man  ot  good  moral  habits,  good  tducalic 
ir  month's  experience,  and  the  best  ot  relerenc 
dies  employment  in  the  electric  line. 


FOR  SALE  CHEAP 

I   30  kw.    Eddy  Generator,   135  Volts 
I   I3   H.?.    Motor,   110  Volts 

CILSON  MFC.  CO.,  CUELPH,  CAN. 


■■^^  PROCURED  IN  ALL 

I        ^  COUNTRIES    • 

mgjm^  LONG  EXPERIENCE 

^^^  IN  PATENT  LITIGATION 

I      SEND  FOR  HAND  BOOK 

lATI 

RIDOUX  &.  MAYBEE 

103    Bay   Street 
TORONTO,       -       -       -       CANADA 


ATENTS 


PHONE 

MAIN 

2582 


F.ST.\BLISHED  1S49. 

BRADSTREET'S 

Capital  and  Surplus    $1,500,000. 

Offices  Throtszhout  the  Civilized 
World. 

Executive  Offices: 
Nos.346and  148  Broadway.  New  York  City  U.S.  A 

THE  BKADSTREET  COMPANY  gathers  infor- 
mation tliat  reflects  the  financial  condition  and  the 
controlling  circumstances  ol  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring,  verilying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  mav  justify  its 
claim  as  an  authority  on  all  matters  afl'ccting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  arc  available  only  by  reputable  wholesale, 
jobbing  and  manufacturingconcerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BKADSTREET  COMPANY. 
OhUCRs  IN  Canap.^  :  Halifax.  N.S. ;  llamiUon.  Ont.  ; 
London.  Ont. ;  Montreal.  Que. :  Ottawa.  Ont. :  Que- 
bec. Que. ;  St.  John.  N  B. ;  Toronto,  Ont. ;  Vancou- 
ver, B.C. :  Winnipeg,  Man. ;  Calgary.  Alta. 
THOS    C    IRVING. 

Gen.  Man.  Western  Canada,  Toronto. 
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Hon.  J.  H.  Howden,  Minister  of  Telephones  and  Telegraphs, 
Winnipeg,  will  receive  tenders  up  to  May  10th  for  material  and 
telephone  instruments  for  Manitoba  Government  construction 
this  season.  Specifications  may  be  seen  at  office  of  Chief  En- 
gineer, Department  of  Telephones,  Winnipeg. 

The  following  are  among  the  new  electric  car  lines  for  Toron- 
to, which  have  been  agreed  upon  by  Mr.  Wm.  Mackenzie,  Man- 
ager E.  J.  Fleming,  and  City  Engineer  Rust:  University  avenue, 
from  Queen  to  College;  Wellington  street,  from  Church  to  York; 
Adelaide  street,  from  Church  to  York;  Richmond  street,  from 
Church  to  Victoria;  Bay  street.  A  line  connecting  with  a  down- 
town route  will  be  constructed  to  serve  the  northwest  section  of 
the  city.  A  route  running  off  either  Gerrard  or  Broadview  ave- 
nue, and  using  the  Don,  is  proposed. 


"YOU  WIRE    FOR    ME    and    I'LL  WIRE    FOR   YOU" 

WALTER   BARR,   Jr. 

ELECTRICAL  EXPERT  and  CONTRACTOR 

758   YONGE   STREET 

Electrical  and  Gas    Fixtures,   Apparatus  and  SuppHes 

PHONE  N.  2470  -  -  -  TORONTO,  ONT. 


TELEPHONES 


We  manufacture  TELE- 
PHONES for  all  kinds  of 
service-Central,  Exchange, 
Factory,  Warehouse,  Etc.   Our 

Desk  Telephone 

as  illustrated  is  a  handsome 
instrument.  Perfect  in  con- 
struction and  design,  with 
no  exposed  contacts  or 
wires,  and  has  many  other 
points  of  advantage. 

Fully      guaranteed      and 
sold  on  merit. 

Send  for  our   new    Tele- 
phone Catalogue. 


John  Starr,  Son  Sl  Co.,  Limited 

P.  O.  Box  448,  HALIFAX,  N.  S. 


ALUMINUM 

Electrical  Conductors 

KOR 

RAILWAY  FEEDERS   and 
TRANSMISSION  LINES  . . 

Ingots,   Sheets.    Wire,    Tubing, 
Castings 

NORTHERN  ALUMINUM  CO. 

PITTSBURGH.  VA. 


WESTON 

ELECTRICAL 
MEASURING 
INSTRUMENTS 

FOR  SWITCHBOARD  —  PORTABLE 
AND    LABORATORY  USE 

It  is  impossible  in  this  space  to  describe  our  various 
lines  of 

Standard  Testing  Instruments  \     p^r 

Permanent  Magnet  Switchboard   Insts. ,  Direct 
Soft  Iron  "Eclipse"  Switchboard  InstsJ  *^"''''^"' 

Standard   Testing    Instruments)  p^,r  A'temaiinjf 
Best   Switchboard  Instruments)        t^^u.rem 

Send  for   Circular    and 
ANY  Inform.vtion  Desired 

Weston  Electrical  Instrument  Co, 

NEWARK,  N.J.,  U.S.A. 


Take  Advantage  of  our  Nine 
Lives 


CELI 

AOIAN  DDT  Bjnil 


YOU  do  NOT  want  lii^;h 
amperage  and  short  life  In 
doped  batteries  BUT  yon 
want  RIGHT  AMPERAGE 
wiih  LO.NG   LIFE. 

How  about 

Nine  Lives  ? 


■^"EO     FOR     OPEN     ClBtl"^^ 
■.  ""J-    FWE    4NO   POLICE    ll^"^ 

Telephone   A"o  ntii*"'' 


'^'  'KT    CR.DE     DAW    «!•««"*  ' 


>i    X  CELLS 

will  show.  Thev  ^re  made  to 
i,nve  you  LASfiNc;  SATIS- 
I  ACTION.      They      do     not 

I  tin  down. 


'"'   "'"  ,r,s.4i 


Stop    Importlag 
aet  Better  Batteries  la  Canada 


ELECTRICAL  SPECIALTIES 
LIMITED 

12-14-16  SliMtnr  street, 
TORONTO 

I'lompl  SliipiiK-nl  -  I'rompl  SlnpiiK'nt 


UF-TO-OAIi;   EQUIPPED  FACTORY 
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THE  CANADA  ELECTRIC  CO. 

Are  now  located  in  their  new  premises 
230     r>  o  K»  cli  es  t  e  X*    Sti^eet    IW  e  s  t,    I^  oxi  t  r>  e  £l1. 

Where  they  carry  evervthingr  in 

ELECTRICAL  SUPPLIES 

Write  us  for  anything  you  require  in  our  line,  we  will  be  pleased  to  quote  prices. 

the:     CANADA     EIlLiECTRIC    CO. 

LACASSE    ROSSEALT,    Elec.  Eng.  Manager.  230  Dorchester  Street  West,  -  Montreal. 


Individual  Motor  Drive 


Readiness 

You  often  want  to  use  a  machine  tool  just  for  a  few  minutes, 
but  want  to  use  it  when  you  want  it.  An  individual  motor-driven 
tool  is  always  ready  at  a  second's  notice,  and  you  do  not  have  to 
keep  a  line  shaft  running  all  the  time  just  to  be  able  to  use  the  tool 
for  a  few  minutes. 


Canadian  Westinghouse   Co.,  Limited 

General  Office  and  Works:    HAMILTON,   OhT. 

F.nr    nartiri.l.nrs    address  nearest  Offiiv:  Sover 


For    partii 


439  Pender  St.,  VANXOUVEK. 


922-923  Union  Bank  B'.dg.,  WINNIPEG. 


Belliss  &  Morocm  Limited,  Engineers 


I'Ntablishcd  over  10  \c.irs. 
rdegrams:  "Belliss,  Birmingha 
Code:  A. B.C.,  sth  Edition. 


BIRMINGHAM,    ENGLAND 


LONDON"  OFFICE 
8  Victoria  Street,  S.  W. 


ENGINES 

Direct.    Rope  or  Belt   Drive 

FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND   MILL 
DRIVING,    also   CONDENSING  PLANTS. 

ADVANTAGES:  Self-I-ubricallon  Siniplicily;  Strength;  Experience 
Low  Co>,t  ;  Keli.ibility ;  Minimum  Maintenance;  Compactness;  Gooil 
Governing;   Durability;   Maintained  Krticiency  ;  Quiet  Running. 

3,800  Engines  supplied  or  building,  representing  upwards  ot 

650,000  H.  P.,  in  sizes  ranging  from  5102,700  B.H.P. 

of  Compound  &  Triple-Expansion  Types. 

Sole  Agents  for  Canada :   LAURIE  &  LAMB,  212  board  of  trade  bjildinc,  MONTREAL,  CAN. 

Tc-l.-k'r.ipl".    AdJrc.,- :    ■•l..ino'     M.^nlr..,!.  t  .hI,  s  :    A    11  (.'.    sH'  I'-'lition  \    W.slcrn  rnloil. 


■INC.  OUR   TwivCr 


CoMCOCNt)  TVPK  Engink 


CANADIAN  ELECTRICAL  NEWS 


THE  STANDARD 

FOR 

RUBBER 

INSULATION 


TRADE  MARK 
R.eg.  U.  S.    Pa.tent  Office 


oKioisriTi:)  nsrsTJL-A-TEnz) 

maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  ire  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.  They  improve  with  age. 
The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE   COMPANY,   Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


REPAIRS 

ARMATURES   REWOUND 

COMMUTATORS   REFILLED 

TRANSFORMERS   REWOUND 

DON'T    SHUT    DOWN 

As  we  can  loan  you  something  while  we  make  your  repairs 


WE  BUY.   SELL  OR   EXCHANGE 

.\LL    KINDS.  SIZES  AND  TYPES  OF 

ELECTRICAL     APPARATUS 


FRED  THOMSON  &  CO. 


Phones  Main  3149 
Mount     518 


326-328-330   West    Craig    Street 

MONTREAL 


t'  A  N  A  n  I  A  N     E  Ij  E  n  T  R  I  C  A  Iv     N  E  W  R 


The  Gas  and  Electric  Power  Co. 


Alt.  Current  Watt  Meter 


Complete  witii  C.ij3 


Sole  Agents    For 


"Ferranti"  Lmited 

-M  ami  tact  u^L-^  oi 


Successfu' 
afe  and 


Current 

Electrical  Instruments 

"TSsfotoTj- Switches 
Circuit  Breakers 

Time   Limit  Relays,   etc.,  etc. 

Intergrating  W.\tt  Meters 
built  with  our  latest  cyclo- 
meter dial. 

Switch  Boards  built  in  Toronto 


Alt.  Current  W.itt  Meter 


Shewing  Interior  without  Case 


One  of  three  3,000  Kilowatt  Armature  Rings,   built  by  Tne  lilectnc  Construction  Co.,  of  V^/'olverhamptc 

No    Or.:cr    Too    Lari:c    or    Too    Sm,-,ll.  Sciui  v  oi.r  Or.i.rs  aiulEoqulrcs  to 

GAS    AND    ELECTRIC    POWER    CO. 


Main  7362 


123  Bay  Street,  TORONTO 


( '  A  X  A  I )  I  A  N      K  \j]']( !  T  K  1  ( '  A  1,     N  E  W  S 


HAIN  OF  BHI 
LUMINATED. 


^*      # 


%      #* 


•«im 


f  # 


»#f» 


LINKBD 
TOGETHER 


Sr-QNBIDA      I 

galvanized"  chai: 

Tor  Arc  JQight  Suspension  | 

^riT"9F^^N^^  OF  OGHTS  in  a  thousand  different      | 
Jl5  !l^*'^^,  attest  to  its  practical  effectiveness.  j 


marry  times    over. 
MILLIONS  OF  FEET  IN  USB 


ONEIDA  COMMUNIT±Lta 

NIAGARA  FALLS,  ONTARIO  .         \ 


H 
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W.  A.  Mackenzie  &  Company,  Toronto,  were  the  successful 
tenderers  for  the  issue  of  $85,000  debentures  of  the  town  of 
Indian  Head,  Sask.,  issued  for  waterworks,  electric  light  and 
other  purposes. 

The  Westmoreland  Power  ('ompany  are  seeking  incorpora- 
tion to  construct  a  street  railway  and  to  carry  on  a  light  and 
power  business  at  Moncton,  N.ii.  Beid  McManus,  Dr.  C.  A. 
Murray  and  J.  A.  Nile  are  interested. 

The  United  Telephone  Company,  Russell,  Man.,  have  been 
granted  a  franchise  to  erect  a  rural  telephone  system  through- 
out Silver  Creek  municipality.  The  company  expect  to  com- 
mence work  on  the  system  this  summer. 

Further  details  of  the  Bull  River  Power  &  Light  Company's 
plans  at  Fort  Steele,  B.C.,  are  to  hand.  It  is  jiow  stated  that 
they  will  erect  a  power  plant  on  the  Bull  river,  near  this  place, 
and  develop  10,000  h.p.  The  power  house  will  be  equipped  with 
percussion  waterwheels  operating  under  a  vertical  head  of  275 
feet.     George  E.  Henderson,  of  Merrillon,  Wis.,  is  manager. 

At  a  recent  meeting  of  the  Wentworth  County  Council  in 
Hamilton,  application  tor  a  franchise  to  construct  a  line  through 
Barton  and  Binbrook,  toucumg  at  Hannon,  Klfrida  and  Wood- 
burn,  was  made  by  the  Barton  &  Binbrook  Independent  Tele- 
phone company.  Application  lor  a  franchise  to  construct  a 
line  from  Bullock 's  Corners  to  Copetown  was  also  filed  by  the 
West  Flaniboro  Telephone  Company. 

We  are  informed  that  the  Cranbrook  Electric  Light  Company 
have  had  plans  prepared  for  a  nydro-electric  power  plant  to  be 
built  on  the  St.  Marys  river,  eight  miles  from  Cranbrook,  B.C. 
It  is  proposed  to  install  three  units  of  500  h.p.  each,  and  in 
addition  to  supplying  Cranbrook,  it  is  proposed  to  construct 
transmission  lines  to  Morgie  and  Marysville,  distant  twenty- 
five  miles  respectively.  A;  L.  Mcv^ullough,  of  Nelson,  B.C.,  is 
consulting  engineer. 

The  Bell  telephone  system  recently  acquired  by  the  Alberta 
Government  includes  the  long  distance  lines  from  Edmonton  to 
Calgary,  to  Macieod  and  Lethbridge,  and  from  those  cities  to 
Cardston,  along  which  are  scattered  seventeen  toll  offices.  In 
addition    there    are   sixteen   exchanges,   inclnding   those    of   Cal- 


gary, Lethbridge,  Wetaskiwin,  High  River,  Lacombe,  Olds,  Oko- 
toka,  Claresholm,  Cardston,  Raymond,  Innisfail,  Didsbury,  Nan- 
ton,  Ponoka,  Red  Deer  and  Magrath. 

The  Electric  Distributing  Company,  Limited,  head  office,  To- 
ronto, Ont.,  has  been  incorporated  with  a  capital  of  $100,000.  The 
incorporators  include  A.  G.  Ross,  M.  L.  Gordon,  G.  C.  Loveys, 
W.  Smith  and  W .  S.  Edwards,  all  of  Toronto.  At  the  same  city 
are  also  the  headquarters  of  the  recently  incorporated  Friction 
Ileat  Light  Company,  Limited,  capit-alized  at  $60,000,  whose 
incorporators  include  George  Paton,  James  Linton,  A,  Laidlaw, 
Andrew  Reading,  and  W.  M.  Hall,  all  of  Toronto. 

It  is  stated  that  the  shareholders  of  the  Stark  Telephone, 
Light  &  Power  Company,  Limited,  Toronto,  which  went  into 
liquidation  some  time  ago,  may  shortly  be  asked  to  subscribe  to 
an  issue  of  bonds  equal  to  40  per  cent,  of  all  their  holdings. 
If  the  bonds  are  taken  over  by  the  shareholders  it  is  felt  that 
the  indebtedness  could  be  wiped  off,  the  plant  improved  and 
sufficient  working  capital  ^eft  to  carry  on  the  business.  The 
plan  of  reorganization  has  been  presented  to  the  liquidator,  E. 
R.  C.  Clarkson,  for  approval. 

The  Provincial  Telephone  Department  of  Manitoba  has  let 
the  following  tenders  for  supplies  to  be  used  in  construction 
work  this  year:  Wood  side  brackets,  Northern  Electric  Com- 
pany, Winnipeg;  cross  arms,  E.  Bissel  &  Sons,  Toledo,  Ohio,  and 
the  Northern  Electric  Company;  top  pins.  Northern  Electric 
Company;  insulators.  Northern  Electric  Company;  copper  wire, 
Wire  &  Cable  Company,  Montreal;  copper  sleeves,  F.  B.  Cook, 
Chicago;  weather  proof  iron  wire,  Canadian  General  Electric, 
Montreal;  steel  strand  wire,  W.  E.  Skinner,  Limited,  Winnipeg; 
pole  line  hardware,  Northern  Electric  Company. 

It  is  stated  that  an  agreement  has  practically  been  reached 
regarding  the  new  lines  to  be  built  by  the  Hamilton  Street 
Railway  Company.  In  the  north  end  there  is  to  be  a  line  on 
Fernie  street  from  James  street  to  Emerald;  in  the  southeast 
end  the  Wentworth  street  line  is  to  be  taken  up  and  a  line  laid 
on  Wellington  street,  Stinson  street  and  Delaware  avenue;  in 
the  west  end  the  Herkimer  street  ime  is  to  be  continued  to 
Garth  stret  and  the  York  street  line  is  to  be  extended  and  im- 
proved. There  is  also  talk  of  a  line  on  Bold  street,  and  some 
other  extensions  and  changes  are  contemplated. 


W^IRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 
THE  WIRE  AND  CABLE  COMPANY,    -    -    -    MONTREAL 


MAN!  l-ACTlRKn    BV 

THE  HART   MANUFACTURING  COMPANY,    Hartford,   Conn. 


;"g^n.'1     C.  W.  Bongjard  Co.,  Ltd.,  62.64  weiimgtonst.  west.  Toronto,  Can 
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THE  BIG  FOUR 

"SUNBEAM"  Tungsten   . 
"SUNBEAM"  Tantalum 
"SUNBEAM"  Gem 
"SUNBEAM"  Carbon 

The  Lamps 

which   others    try    to    imitate 


The  Sunbeam    Incandescent  Lamp  Co. 
of  Canada,  Limited 

Main  Office  :  Nortliwfslorn  Officr  and  Warehouse  ;  Factory  : 

TORONTO  251  Notre  Dame  Street,    WINNIPEG  ST.   CATHARINES 


i6 
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Crocker   Turbine 


The 


Enjo\s  a  high  reputation  won    hv   merit. 

PerfeclK     adapted    for     H\  dro  -  Electric 
installations. 

We  build  it  in  various  st\les    of   settings 
in  all  sizes,  and  for  heads  up    to    150    ft. 

Special  settings  arranged  to   suit    special 
circumstances. 


WRITE    FOR    CATALOGUE 


'^^^  Jenckes  Machine  Co.,  Limited 


Sales  Offices: 
St.  Catharines.  Rossland 
Vancouver,  Halif-x.  Cobalt. 


General  Offices  : 
Lansdowne,  St. 
SKerbrooke,  Que. 


Works: 
SKerbrooke,   Que. 
St.   Catharines,  Ont. 


ONEIDA    GALVANIZED    CHAIN 

1^^^  ^  J^^  __r^^^-'£j^T^Sj^^^-^  '■;ij      ARC  LAMPS 

ONEIDA  COMMUNITY,  Limited       -        Niagara  Falls,  Ontario 


KENT  BROTHERS 

Miners  and   Expoitfrs  of 

CANADIAN  AMBER.  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


Arc  Lamps, 

Meters, 
Transformers, 
Telephones, 
Switchboards 

and  General  Line  Material 
John  FormaLii 

24»  and  250  Craig  Sireei  W..  Montreal,  Que. 
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Telephone  Main   2362 
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Advertising  rates  sent  rromptly  on  application  Orders  for  adver- 
tising should  reach  the  office  of  publication  not  later  than  the  1st 
day  of  the  month.  Changes  in  advertisements  will  be  made  when- 
ever desired  without  cost  to  the  advertiser,  but  to  insure  proper 
compliance  with  the  instructions  of  the  advertiser,  copy  and  cuts 
should  be  received  at  least  one  week  before  date  of  publication. 
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The  "Electrical  News"  will  be  mailed  to  subscribers  In  Canada, 
post  free,  for  $1.00  per  annum.  The  price  of  subscription  should  be 
remitted  by  currency,  registered  letter,  or  postal  order  payable  to 
Hugh  C.  MacLean.  Limited.  Please  do  not  send  cheques  on  local 
banks  unless  25  cents  is  added  for  cost  of  discount.  Money  sent  in 
unregistered  letters  will  be  at  senders'  risk.  Subscriptions  from 
United  States  and  foreign  countries  embraced  in  the  General  Postal 
Union,  $2.00  per  annum.  Subscriptions  are  payable  In  advance. 
The  paper  will  be  discontinued  at  e.xpiration  of  term  paid  for  if  so 
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EDITOR'S  ANyOUtiCBMRST. 

Correspondence  is  Invited  upon  all  topics  coming  legitimately 
within   the  scope  of  this  Journal. 

The  "Canadian  Electrical  News"  is  the  ofBcial  paper  of  the 
Canadian  Electrical  Association. 


Not  SO  very  long  ago  there  was  in- 
"'"'indiTat^?^*"^    trofluoed  to  Canada  and  the  T'nited 

States,  an  instrument,  known  as 
the  "Wright  Demand  Indieator,  which  served  the  very 
valuable  purpose  of  shewing  the  maximum  load  which 
had  been  passing  through  any  given  circuit  since  the 
instrument  was  last  observed.  It  was  first  used  in  Eng- 
land, the  home  of  the  designer,  who  got  It  out  in  re- 
sponse to  the  call  for  some  device  which  would  show 
the  maximum  energy  taken  by  any  consumer  into 
whose  lines  it  might  be  connected.  Conjointly  with  the 
production  of  the  instrument  Mr.  Wright  elaborated  a 
.system  of  power  rates  based  on  the  principle  that  the 
cost  of  energy  must  necessarily  be  determined  to  quite 
an  extent  by  the  maximvm  requirements  of  each  partic- 
ular user,  as  well  as  by  the  size  of  his  average  load.  The 
combination  constituted  a  fairly  successful  attempt  to 
systematically  take  care  of  the  effect  of  load  factor  on 
the  costs  of  power,  load  factor  being  the  relation  be- 
tween the  average  output  of  a  station,  or  the  average 
consumption  of  any  given  circuit,  as  compared  with 
the  respective  maximums. 

Besides  being  a  very  valuable  instrument  when  used 
with  the  foregoing  ob.jc^et  in  view,  the  Wright  Demand 
Indicator  has  also  found  quite  a  large  field  as  a  means 
of  deteriiiiiiing  whether  or  no  a  certain  apparatus  was 
overloaded.  For  instance,  it  is  more  or  less  difficult  to 
g(^t  satisfactory  continuous  readings  of  the  load  on 
pole  type  trnnsfoniicrs  by  means  of  an  ordinary  nm- 
iiieler.  but    ;i   Dciiiainl    hidii'ator,  installed  for  a  week 


or  so,  will  show  at  a  glance  the  maximum  amperage 
passing  through  them. 

As  a  somewhat  more  complete  and  most  interesting 
instrument,  there  has  lately  been  placed  upon  the  mar- 
ket a  polyphase  maximum  indicator,  which  in  several 
respects  is  a  great  improvement  over  the  original  form, 
and  an  instrument  which  will  doubtless  fill  certain  con- 
ditions that  could  not  be  met  by  Mr.  Wright's  design. 
In  the  first  place,  the  new  form  is  self-contained  and 
polyphase,  so  that  only  one  meter  is  needed  to  get  read- 
ings on  either  a  two  phase  or  a  three  phase  circuit.  Fur- 
ther, it  reads  in  kilowatts,  or  horse  power,  not  simply 
in  amperes,  so  that  it  automatically  looks  ofter  varia- 
tions in  voltage  and  in  power  factor.  More  than  this, 
it  is  a  continuously  indicating  instrument,  in  this  re- 
spect being  similar  to  the  ordinary  switchlioard  indicat- 
ing wattmeter,  in  that  it  is  equipped  with  a  hand  that 
moves  over  the  scale  in  exact  accordance  with  the  pow- 
er that  is  being  consumed  from  minute  to  minute.  The 
record  for  the  maximum  load  that  has  passed  is  kept 
by  a  second  hand  that  is  interlocked  with  the  first  one 
so  that  while  the  two  can  move  up  the  scale  together, 
a  ratchet  prevents  the  maximum  hand  from  moving 
back  until  released  by  the  observer. 

This  instrument  is  not  likely  to  be  used  to  any  extent 
for  determining  whether  or  no  a  given  piece  of  appar- 
atus is  overloaded,  because  the  Wright  ampere  meter, 
necessarily  a  much  cheaper  device,  is  perfectly  satis- 
factory for  that  purpose,  but  it  is  very  probable  that 
central  stations  will  find  it  exceedingly  valuable  as  a 
means  of  accurately  measuring  the  actual  maximum 
power  consumptions  of  their  larger  customers.  It  in 
this  way  forms  another  addition  to  our  already  pretty 
fair  array  of  measuring  instruments,  doubtless  some 
day  we  shall  have  a  reliable  two  rate  wattmeter  at  a 
reasonable  price,  and  then  the  list  will  be  complete. 


S\vl<chboard 
Design. 


It  would  appear,  iudging  from 
several  instances  which  have  lately 
come  to  our  attention,  that  there  is 
a  orreat  tendency  at  the  present  time  to  install  switcli- 
boards  which  are  far  more  elaborate  than  is  warrantcnl 
by  the  size  of  the  balance  of  the  equipment.  On  the 
other  hand  it  must  be  acknowledged  that  such  instal- 
lations are  but  following  the  example  of  many  large 
plants  now  operating  or  in  course  of  construction,  at 
the  same  time  is  it  not  proper  that  we  should  make  an 
effort  to  differentiate  between  boards  that  are  intended 
to  control  very  large  powers  at  very  hiffh  vollaffcs,  and 
thase  where  the  corresponding  quantities  involved  are 
very  much  smaller?  In  other  words,  does  our  present 
practice  not  frequently  load  up  a  comparatively  small 
proposition  with  a  board  that  is  far  too  complete  and 
consequently  far  too  costly,  failing  to  recognize  that  a 
much  more  simple  construction  would  accomplish  the 
required  end  equally  well?  As  an  illustration  of  this 
latter  point,  we  have  in  mind  a  direct  current  bojird 
which  was  laid  out  with  quick  break  knife  switches, 
which,  as  they  were  fairly  large,  made  quite  an  addition 
to  the  cost  as  compared  with  the  plain  form.  But  the 
board  was  also  equipped  with  circuit  breakers,  which 
would  naturally  be  used  when  a  line  had  to  be  opened 
under  load,  consequeiilly  the  switches  became  discon- 
necting devices,  and  as  such  could  very  properly  have 
been  made  without  the  quick  break  attachment.  Fur- 
ther, this  would  not  only  have  lessened  the  cost,  but 
would  also  have  griven  the  consumer  a  more  rugged  and 
substantial  dcvire.  A  much  more  aggravated  instance 
was  afforded  not   long  ago  by  a  motor  installation  in 
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a  factory,  the  board  for  which,  as  at  first  specified, 
would  have  cost  not  far  from  $3,000  "^lien  we  are 
told  that  this  figure  was  approximately  20  to  30  per 
cent  of  the  cost  of  the  motor  themselves,  it  will  at  once 
be  recognized  that  such  an  expenditure  could  scarcely 
be  .justified.  Then  again,  take  our  almost  universal 
practice  of  installing  costl.v  oil  switches,  even  in  plants 
containing  but  one  generator,  between  this  latter  and 
the  step  up  transformer.  Surely  this  type  of  station 
affords  a  chance  of  making  cjuite  a  .saving  by  tieing  the 
generator  and  the  transformers  solidly  together,  and 
doing  all  the  switching  on  the  high  tension  side.  Of 
course  there  will  be  a  number  of  plants  where  this  can- 
not conveniently  done,  but  on  the  other  hand,  it  would 
seem  as  if  there  were  many  where  it  would  be  most 
advantageous,  not  only  because  of  the  reduction  in 
first  cost,  but  also  because  of  the  increased  simplicity 
and  the  decreased  maintenance  charges  which  would 
result  therefrom. 

The  above  is,  not  meant  for  an  instant  to  detract 
from  high  class  switchboard  construction  as  a  most 
necessary  and  valuable  accessory  to  any  plant.  The 
finest  workmanship  and  material  and  design  that  money 
can  buy  are  of  course  the  really  best  Investment,  but 
the  point  is  that  good  design  is  more  frequently  eviden- 
ced by  simplicity  than  by  the  somewhat  too  complete 
boards  which  are  frequently  installed  in  situations 
where  they  can  never  show  a  proper  return  upon  the 
investment. 


The  C.E.A. 
Convention. 


Canada  is  so  singularl.v  blessed  with 
water  powers  that  doubtless  it  will 
soon  become  the  scene  of  some  of  the 
largest  electrical  operations  which  the  world  will  ever 
see.  For  instance,  take  the  Niagara  plants.  They  are 
already  the  largest  hydraulic  developments  that  have 
been  executed,  and  doubtless  to  them  will  soon  be  add- 
ed some  exceedingly  heavy  electric  traction  by  the 
electrification  of  the  surroimding  C.  P.  R.  and  G.  T.  R. 
lines.  Eqnall.v  sure  is  the  electrical  operation  of  the 
C.  P.  R.  lines  through  Quebec  and  through  the  Rockies. 
Then  again,  turning  to  the  question  of  electric  smelting, 
is  it  not  entirely  likely  that  in  a  comparatively  short 
time  the  enormous  iron  deposits  in  the  northern  parts 
of  Ontario  and  Quebec  will  yield  their  wealth  through 
the  economies  of  electric  smelting.  Besides  all  this  we 
have  the  natural  growth  of  the  electric  lighting  indus- 
try to  look  forward  to,  to  say  nothing  of  the  revenue 
to  be  found  from  stationary  motors. 

Tn  view  of  these  wonderful  natural  resources,  which 
are  at  once  the  ainazcment  and  the  envy  of  almost 
every  visitor  accustomed  only  to  conditions  elsewhere, 
does  it  not  behoove  every  operating  company  to  see 
that  it  is  well  represented  at  the  forthcoming  C.  E.  A. 
Convention,  and  is  it  not  equally  incumbent  upon  every 
representative  to  sec  that  he  earnestj.v  and  conscien- 
tiously .ioins  in  the  business  of  the  meetings?  Further, 
it  is  the  duty  of  ojieratiug  companies  to  bear  the  ex- 
])eiises  of  their  representatives.  Nothing  but  an  asso- 
ciation can  properly  nurture  and  further  the  interests 
of  the  central  station,  which  within  limits  are  the  same 
from  one  end  of  the  country  to  the  other.  Why, then, 
not  use  to  the  fullest  ])ossible  extent  those  T)enefi1s  and 
l)rivilcges  which  the  ('.  E.  A.  alone  can  offer  you?  All 
it  asks  of  yon  is  to  come  to  the  convention  and  to  at- 
tend faitlii'ully  to  your  own  personal  .share  in  the  pro- 
ceedings, not  leaving  the  questioning  and  the  answer- 
ing and  the  other  speaking  to  be  all  done  by  a  small 
section  of  those  present.    It  will  do  the  rest. 


We  think  that  the  Paper  Committee  is  to  be  congrat- 
ulated upon  the  general  tenor  of  the  programme  which 
it  has  laid  out  for  the  1908  convention,  because,  judg- 
ing from  their  titles,  the  papers  to  be  delivered  will  be 
even  more  markedly  commercial  than  were  those  given 
in  ]\Iontreal  last  September.  These  latter  marked  quite 
a  change  from  those  previousl.v  presented  in  that  they 
touched  more  upon  the  business  than  upon  the  purely 
technical  side  of  electrical  operations,  and  as  such  were 
imdoubtedl.v  very  welcome  and  very  valuable,  for  in- 
stance, while  a  discussion  upon  the  methods  of  construc- 
ting the  machines  in  a  plant  is  most  advantageous,  the 
details  of  management  are  even  more  important.  It 
is  most  desirable  that  the  Association  engender  a  spirit 
of  co-operation  among  its  members,  but  a  still  greater 
work  for  it  is  the  cultivation  of  friendly  relations  be- 
tween each  and  every  member  company  and  the  pub- 
lie,  whom  they  serve  The  relations  between  the  central 
station  and  the  Underwriters,  the  qtiestion  of  rates,  the 
conditions  surrounding  franchises,  the  responsibility 
for  accidents,  these  all  are  matters  waiting  for  you,  to 
do  your  individual  part  towards  getting  them  into  the 
best  proper  shape.  Resolve  then  to  be  an  attendant  at 
the  1908  Convention  of  the  C.  E.  A.,  which  is  to  be  held 
in  Toronto,  on  June  17th,  18th,  and  10th.  and  come 
purposed  and  prepared  to  take  a  full  and  lively  inter- 
est in  all  the  questions  which  come  before  it. 


Direct  Readingf  Chemical  Meters  are  Leg^l. 

The  following  letter  has  been  received  from  Mr.  Or- 
mond  Higman.  of  the  Electrical  Standards  Laboratory, 
Ottawa : 

■  "I  beg  to  call  your  attention  to  an  inaccuracy  in 
your  answer  to  question  No.  3  in  the  Ma.v  issue  of  the 
"Electrical  News."  wherein  it  is  stated  that  "Chemical 
meters  are  not  legal  in  Canada,  as  the.y  are  not  direct 
reading,  except  that  any  that  are  in  use  may  be  re- 
tained, though  no  new  ones  may  go  in.' 

"It  may  be  stated  that  there  are  several  electrolytic 
meters  in  use  that  are  direct  reading  and  among  the 
number  may  be  mentioned  the  Wright,  the  IMordey- 
Frieker.  the  Holden  and  the  Bastian.  the  latter  having 
been  admitted  to  verification  in  Canada  many  years 
ago,  are  now  being  used  on  several  direct  current  sys- 
tems in  this  country.  With  reference  to  chemical 
meters  generally  it  may  be  stated  that  they  depend  on 
the  chemical  action  of  a  current  of  electricity  when 
passed  through  certain  liquids,  such  as  dilute  acids  and 
solutions  of  metallic  salts.  Under  these  conditions  a 
chemical  decomposition  takes  place.  The  amount  of 
decomposition  depends  on  the  strength  of  the  current, 
the  time  interval  during  which  the  current  fiows  and 
the  nature  of  the  electrolyte,  or  in  other  words  on  the 
electro-chemical  equivalent  of  the  substance  liberated. 
Hence  it  is  that  meters  of  the  Bastian  type  are  direct 
reading  and  may  be  used  in  Canada  when  approved  by 
the  D(']iarlnient  of  Inland  Revenue.  The  olil  Edison 
chemical  meter  is  not  direct  reading  and  may  not  be 
retained    under  any   circumstances." 


A  loi-])c(Iii  in\cn1c(!  liy  (Ii-endell  llatthews  is  daitned 
to  be  contnillable  absolutel.v  up  to  a  considerable  dis- 
tance and  to  lie  ca])alile  of  being  exploded  at  an.v  iiio- 
iiienl  desired  by  means  of  wireless  electricity.  No  con- 
nection to  guide  the  instrument  is  necessary  between 
i1  and  the  torpedo  boat  from  which  it  is  discharged. 
The  in\-cn1or  also  asserts  that  he  has  discovered  an 
electrical  wave  which  cannot  be  interfered  Midi. 
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Annual     Meeting   of   Toronto    Section    A.I.E.E. 

The  Maj'  meeting  of  the  Toronto  Section  of  the  Am- 
erican Institute  of  Electrical  Engineers  was  held  on 
May  15th.  This  was  made  the  annual  meeting  of  the 
Section.  The  report  of  the  secretary  was  adopted.  It 
showed  that  the  expenditure  had  been  $130.65. 

A  motion  was  carried  extending  to  the  family  of  the 
late  H.  L.  Price  the  sympathy  of  the  Section  with  them 
in  their  bereavement. 

Mr.  Price  was  a  graduate  of  McGill  University,  and 
had  been  employed  in  Mexico  before  taking  up  work 
in  Canada.  He  joined  the  American  Institute  of  Elec- 
trical Engineers  in  January  of  this  year  and  had  been 
a  regular  and  interested  attendant  at  the  luncheons  and 
meetings. 

The  executive  committee  for  the  next  season  was  ap- 
pointed as  follows :  Chairman,  W.  A.  Bucke ;  vice-chair- 
man, H.  "W.  Price;  secretary,  W.  G.  Chace;  executive 
committee,  E.  Richards,  W.  H.  Eisenbeis,  M.  J.  Clark. 

The  chairman  announced  that  the  convention  of  the 
Institute  will  be  held  at  Atlantic  Citv,  N.J.,  from  Jvme 
29  to  July  2. 


K  .L.  Aitken,  Retiring  Chairman  Toronto  Section  A.  I.E.E. 


The  members  of  the  Section  then  visited  the  main 
and  College  exchanges  of  the  Boll  Telephone  Company, 
and  were  courteously  received  and  accompanied  by 
Messrs.  Patterson  and  Mofifatt,  who  exercised  every 
care  that  the  visitors  should  gather  as  thorough  a  grasp 
of  the  present  state  of  the  art  and  its  development  as 
the  brief  time  would  allow. 

Mr.  Wm.  A.  Bucke,  whose  portrait  appears  on  an- 
other page  along  with  those  of  other  officers  of  the 
Canadian  Electrical  Association,  was  appointed  chair- 
man of  the  Toronto  Section  of  the  American  Institute 
of  Electrical  Engineers,  at  its  annual  meeting  last 
month.  Mr.  Bucke  graduated  from  the  School  of 
Science  in  1894  and  took  a  post-graduate  course  the 
following  year,  obtaining  the  degree  of  Bachelor  of 
Applied  Science  in  1895.  The  following  February  ho 
.joined  the  staff  of  the  Royal  Electric  Company  in 
Montreal,  and  was  placed  in  tlie  electrical  testing  de- 
partnicnt.  of  wliii-h  a  lifflc  lalcr  he  was  appointed  fore- 
man,   lie  affcrwards  was  on  outside  con.struction  for  a 


year  or  two,  and  in  the  summer  of  1900  joined  the  sell- 
ing staff. 

Upon  the  completion  of  the  purchase  by  the  Canadian 
General  Electric  Company  of  the  Royal  Electric  Com- 
pany in  January,  1901,  Mr.  Bucke  was  offered  a  posi- 
tion on  the  selling  staff  of  this  company,  and  has  been 
attached  to  the  Toronto  district  office  ever  since,  hav- 
ing been  appointed  manager  of  the  office  a  year  ago. 

The  retiring  chairman  of  the  Toronto  Section  of  the 
A.I.E.E.,  Mr.  K.  L.  Aitken,  has  earned  the  thanks  of 
the  members  for  his  devotion  to  the  Institute.  Mr. 
Aitken  has  been  prominent  in  the  affairs  of  the  Section 
since  its  inception  some  years  ago.  He  has  presented 
several  papers  before  the  Section  and  also  before  the 
Canadian  Electrical  Association.  Mr.  Aitken  is  a  most 
successful  consulting  engineer. 


The  contract  between  the  Hydro-Electric  Power 
Commission  of  Ontario  and  the  City  of  Toronto  for  the 
delivery  of  10,000  h.p.  at  $18.10  per  h.p.  has  been  signed 
by  Mayor  Oliver.  The  Toronto  Board  of  Control  re- 
cently published  the  following  figures  in  regard  to  the 
cost  of  power  under  this  contract:  Estimate  cost  of 
construction  of  transmission  line,  $.3,160,000;  Toronto's 
share,  $828,080 ;  estimate  cost  of  maintenance,  line  loss, 
repairs,  etc,,  $139,883;  Toronto's  share,  $38,970. 

The  following  estimates  have  been  drawn  up  for 
other  cities  and  towns  : 

Horse-  Transmission  Line. 

Power  Construe-        Mainten- 

Wanted.  tion.  ance. 

Toronto    10,000  $828,080  $.38,970 

Hamilton 1,500  115,650  5,442 

London 5,000  671,080  31,578 

Brantford 1,500  172,770  8,134 

Guelph 2,500  347,420  16,350 

Stratford 1,500  215,600  10,146 

St.  Thomas   ....       1,500  244,140  11,490 

Woodstock 1,200  155,350  7,310 

Berlin 1,000  138,970  6,540 

Gait 1,200  143,920  6,773 

Hespeler 400  63,200  2,974 

St.  Marys 1,500  287,000  13,506 

Preston 600  80,530  3,789 

Waterloo 685  98,460  4,630 

New  Hamburg   . .  250  47,830  2,251 

Preston  and  St.  Thomas  and  Woodstock  have  also 
signed  contracts  with  the  Commission. 


James  Ryan,  Superintendent  of  the  Shawinigan 
Water  &  Power  Company,  and  H.  Racine,  laborer, 
were  drowned  at  Shawinigan  Falls  recently.  Supt. 
Ryan  started  out,  as  was  occasionally  his  practice,  to 
visit  the  different  parts  of  the  water  course,  which  fed 
the  generating  plant  of  the  company.  Accompanying 
him  was  his  assistant,  Racine.  The  boat  had  covered 
almost  the  same  course  many  times  before,  but  this 
time  it  was  caught  in  tlio  swift  running  water  and 
swei)t  over  the  falls,  which  are  120  feet  in  heiglit.  James 
Ryan  was  35  years  of  age  and  a  resident  of  Shawinigan 
Falls,  where  his  wife  survives  him.  He  had  been  in  the 
employ  of  the  company  for  over  four  and  a  half  years. 
He  was  considered  one  of  the  brightest  and  most  valu- 
able of  the  men  at  the  Shawinigan  works,  having  work- 
cil  up  in  less  than  five  years  from  helper  to  superin- 
tendent. 


Electrical  Equipment  of  the  Traders  Bank,  Toronto 

Power  and  Lighting  Plant  in  Toronto's  Largest  Office  Building 


The  power  plant  of  the  Traders  Bank  Building  of 
Toronto,  presents  a  most  interesting  exhibit  of  all  that 
is  modern  in  the  generation  and  distribution  of  power 
and  lights  to  a  large  office  building.  The  Traders  Bank 
Building  being  the  largest  office  building  In  the  British 
Empire  naturally  becomes  one  of  the  prominent  sights 
of  the  city  and  a  short  description  of  this  power  plant 
will  doul)tless  be  found  interesting. 

The  power  plant  is  located  in  the  basement  of  the 
main  building  and  has  a  normal  capacity  of  335  kw. 


type  of  generator  with  balancing  coils,  together  with 
the  vertical  type  of  engine  to  be  described  later,  result- 
ed in  a  most  decided  saving  in  floor  space,  which,  as 
previously  mentioned,  was  a  most  important  consider- 
ation. 

The  generating  equipment  consists  of  two  150  kw., 
250-125  volt,  compound  wound,  Westinghouse  direct 
current  engine  type  3-wire  generators,  direct  connected 
to  two  225  h.p.,  14  X  21  X  12  Robb  Armstrong  cross 
compoiind  vertical  enclosed  engines,  operating  at  275 


Fig.  I.     Traders  Bank  Plant.     Two  150  K.  W..  250-125  Volt  Westinghouse  Generators. 


Owing  to  tlic  location  of  the  plant  the  question  of 
floor  space  is  a  most  important  one,  the  available  floor 
space  being  of  course  limited. 

The  many  advantages  of  the  double  voltage  or  3-wirc 
system  of  distril)ution  for  lighting  and  power  in  an 
installation  of  tliis  nature  are  at  once  apparent.  With 
th(!  adoption  of  this  system  a  saving  of  25  per  cent,  of 
the  wcnght  of  copper  in  the  feeders,  when  figured  on  a 
basis  of  current  capacity,  is  obtained,  and  a  saving  oF 
G2.5  per  cent,  when  figured  on  a  basis  of  drop  in  poten- 
tial. Tliis  system  also  makes  available  the  220  volts  for 
the  7)iotors  and  110  volts  for  the  incandescent  lighting, 
both  the  lamps  and  tlie  motors  b('ing  taken  ofT  tlu-  saiiK^ 
feeders. 

Aside  from  tlicse  features  tlie  iido]i1i()n  iif  llic  .'i-wirc 


r.  p.  m.  with  150  pounds  of  steam.  Tlie  valves  are 
balanced  and  of  the  double  ported  type,  and  controlled 
by  the  Robl)-Armstrong-Sweet  governor,  which  gives 
extremely  close  regulation.  The  engine  shaft  is  a  solid 
steel  forging  throughout,  with  balanced  cranks.  The 
oiling  system  consists  of  a  positively  driven  pump, 
which  draws  oil  from  a  reservoir  in  the  base,  and  dis- 
tributes it  througli  a  double  system  of  piping  under 
l)ressure  of  fifteen  to  twenty-five  pounds  per  square 
inch  to  every  bearing.  These  units  are  well  illustrated 
in  Figs.  1  and  4. 

The  3-wire  generator  mentioned  consists  of  a  stan- 
dard 250  volt  2-wire  Tnachine  with  the  addition  of  four 
slip  rings  nuuuited  on  the  shaft  and  connected  to  the 
iii'iniitnrc   windings   at    intcM-vnls   corrcsiionding   to   DO 
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Fig.  2,     Traders  Bank  Plant.     Auxiliary  35  K.W.  250-125  Volt  Westinghouse  Generator  and  Switchboard. 


Fig.  3.     Traders  Bank  Plant.     Main  Power  and  Lighting  Switchboard. 
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electrical  degrees.  The  voltage  at  the  slip  rings  is  2- 
phase  alternating.  The  current  is  talien  from  the  slip 
rings  to  a  pair  of  balance  coils,  one  coil  to  each  phase. 
Each  balance  coil  has  a  neutral  wire  connected  to  its 
winding  midway  between  the  ends.  These  are  con- 
nected together  and  form  the  neutral  of  the  3-wire  di- 
rect current  system.  The  two  main  leads  only  are  car- 
ried through  the  switchboard  proper,  as  will  be  describ- 
ed later,  the  neutral  wire  being  taken  direct  to  the 
balance  coils  and  from  there  to  the  feeders.  With 
these  additions  to»the  standard  2-wire  generator  a  volt- 
age of  110  volts  becomes  available  on  either  side  of  the 
neutral  for  the  lighting  circuits. 

In  this  installation,  mention  might  be  made  of  the 
engine  and  generator  foundations,  which  are  only 
twenty-foiar  inches  deep,  laid  on  four  inches  of  sand 


direct  connected  to  a  10  x  10  Robb  Armstrong  hori- 
zontal side  crank  engine,  and  is  supplied  with  an  in- 
dependent switchboard  for  its  control.  The  complete 
unit  with  its  controlling  switchboard  is  shown  in  Fig.  2. 

Each  of  the  three  imits,  as  previously  mentioned,  is 
equipped  with  2  balancing  coils  of  ample  size  to  per- 
mit of  an  imbalance  of  25  per  cent,  on  cither  side  of 
the  neutral.  These  coils  are  not  indicated  on  the  ac- 
companying illustrations,  being  located  at  the  rear  of 
the  switchboards. 

The  main  power  and  lighting  switchboard  is  shown 
in  Fig.  3.  Panels  No.  3  and  No.  4  each  control  one  150 
kw.  generator.  Panels  No.  1  and  No.  2  are  the  feeder 
panels. 

As  the  series  field  coils  of  the  3-wire  generator  are 
divided  in  halves,  one  half  being  in  each  side  of  the 


Fig.  4.     Traders  Bank  Plant.     Two  225  h.p.,  14  x  21  x  12  Robb  Armstrong  Engines. 


to  prevent  vibration.  At  the  same  time  there  is  no 
perceptible  sign  of  movement  either  in  engine,  gener- 
ators or  piping. 

In  addition  to  the  larger  units,  a  small  auxiliary 
plant  is  located  at  one  end  of  the  generating  room. 
This  unit  is  used  at  periods  of  light  load,  in  the  winter 
between  seven  and  nine  a.m.  and  after  6  p.m.,  and  in 
the  summer  during  the  most  of  the  day,  also  on  holi- 
days, etc. 

This  unit  consists  of  a  35  kw.,  250-125  volt,  3-wire 
Wcstinghouse   direct   current  engine   type   generator, 


circuit  in  order  to  properly  compound  should  any  un- 
balance exist,  the  protective  devices  and  measuring  in- 
struments require  special  consideration. 

In  the  switchboard,  each  generator  panel  is  equipped 
with  two  single  pole  circuit  breakers  with  special 
equalizer  contacts  to  insure  the  opening  of  all  circuits 
in  case  of  excessive  load  or  short  circuit.  Two  ammet- 
ers are  essential  for  use  with  each  generator  as  indi- 
cated on  the  illustration,  so  that  the  load  on  both  sides 
of  the  system  may  be  observed  and  any  unbalance 
noted. 
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In  addition  to  these  instruments  two  main  double 
pole  single  throw  switches  are  supplied,  one  for  each 
main  lead  with  its  equalizer.  On  the  sub-panel  of  these 
boards  will  be  noted  two  2  pole  single  throw  switches, 
which  are  connected  to  the  balance  coils  to  disconnect 
them  in  case  of  accident.  On  the  extreme  end  of  the 
board  are  mounted  two  voltmeters.  The  upper  illum- 
inated dial  t.ype  is  connected  direct  to  the  bus  bars. 
The  lower  voltmeter  is  connected  through  the  four 
point  voltmeter  receptacles  provided  on  the  panels  to 
either  generator.  It  is  necessary  to  thus  supply  two 
voltmeters  to  provide  a  means  of  paralleling. 

There  is  installed  on  feeder  panel  No.  2  on  the  upper 
panel  a  1,500  ampere  250  volt  recording  wattmeter  to 
register  the  total  load  from  the  bus  bars.  Three  pole 
main  feeder  switches  are  provided  for  the  control  of 
the  various  feeders  in  the  building,  there  being  10  main 
feeder  circuits.  These  are  grouped  into  four  sets  of 
feeders,  each  set  being  taken  through  a  recording  watt- 
meter of  proper  size  to  register  the  wattage  of  each  cir- 
cuit. Two  of  these  meters  are  sho^vn  on  the  sub-base 
of  panel  No.  2.  The  other  two  are  mounted  in  the 
upper  panel  on  panel  No.  1.  All  the  feeder  circuits  to 
tlie  building  pass  direct  from  the  rear  of  tliis  switch- 
board to  proper  conduits  in  the  ceiling,  as  shown  on 
illustration.  The  main  three-wire  feeders  are  carried 
to  junction  boxes,  one  on  each  of  the  various  floors, 
from  which  point  the  2-wire  110  volt  lighting  distribu- 
tion is  made  as  well  as  the  250  volt  power  circiiit  where 
re(|uired. 

The  small  .switchboard  for  control  of  the  35  kw.  luiit 
is  located  at  the  other  end  of  the  power  plant.  The 
voltage  from  the  main  bus  bars  of  the  main  control 
board  is  carried  direct  to  this  switchboard,  the  current 
of  the  generator  being  carried  through  its  control 
switchboard  to  the  bus  bars  of  the  main  switch- 
board, at  which  point  it  is  recorded  at  the  watt- 
meters and  then  distrilnxted  to  the  building.  There 
are,  therefore,  no  feeder  switches  on  this  small  panel, 
but  it  is  equipped  with  the  necessary  circuit  breaker 
with  equalizer  contacts,  together  with  ammeter  and 
main  switch  for  each  main  lead.  The  illustration  of 
this  board  also  indicates  the  method  of  locating  the 
balance  coils  at  the  rear  of  the  switchboard  panel. 

The  entire  equipment  has  been  in  operation  for  a 
period  of  over  a  year  and  has  been  in  thoroughly  .suc- 
cessful operation  during  the  entire  period,  under  the 
supervision  of  Mr.  J.  Ross,  chief  engineer.  Every  de- 
tail in  the  engineering  and  mechanical  layout  has  re- 
ceived thorough  and  careful  consideration,  and  the 
equipment  in  its  present  shape  presents  a  type  of  the 
highest  grade  of  engineering  throughout.  The  entire 
contract  was  undertaken  l)y  the  Canadian  Westing- 
house  Comi)ai}y  of  Hamilton,  Ontario.  The  switch- 
boards and  generators  were  supplied  by  this  company; 
the  engines  hv  the  Kf)l)l)  iMigiiieering  Compaii\-  •>['  .\iii- 
h.'rst.  N.S. 


Arrang'ements  for  Marseilles  Congress. 

.\t  till-  lntcriiiitii)iial  ('(ingress  of  Ihc  Applical  ions  of 
l'",li'i-tricity.  to  be  liehl  at  .Marseilles,  France,  from  Sej)- 
tfni])er  14  to  Septi^inber  21,  th(^  followings  sections 
have  been  arranged  for:  (1)  Regulation,  (2)  Construc- 
tion and  Protection  of  Electric  Systems,  (3)  Const  ruc- 
nical  and  Coiiuiiercial  (^yx-ration,  C4)  Tjiwhting  and  Do- 
mestic Applications,  ('>)  Apj)lii-af ions  to  Industry, 
Mines,  Traction  and  Agriculture.  (f>)  Klectro-Chemist ry 
;\vu\  Elei'tro-Mctallurgy,  C7)  Telegraphy  and  Tele- 
phony, (S)  Teaching  and  Measures,  (0)  Applications 
to  Hygiene  and  Medicine. 


Vancouver's  City  Electrician. 

IMr.  Robert  L.  jMcCulloch,  city  electrician  of  Van- 
couver, is  a  Scotchman,  having  been  born  in  the  city  of 
Glasgow.  His  earlier  experieuce  was  gained  in  engin- 
eering shops  on  the  Clyde,  where  he  was  associated  for 
several  years  with  a  well-known  maker  of  high  speed 
engines.  Mr.  McCulloeh  is  a  graduate  of  the  West  of 
Scotland  Technical  College,  and  upon  graduation  ac- 
cepted an  appointment  with  a  large  firm  of  electrical 
contractors.  He  next  became  assistant  to  the  resident 
engineer  on  the  Clyde  Valley  Electrical  Power  Com- 
pany's scheme,  an  luidertaking  supplying  poAver  to  a 
district  of  over  730  square  miles,  comprising  the  large 
coal  and  iron  area  of  Lanarkshire,  and  the  busy  manu- 
factui'ing  districts  of  Renfrewshire  and  Dumbarton- 
shire, 

On   llie   completion     of     construction    work   on  this 


Robert  L.   McCulloeh,  City  Electrician  of  Vancouver. 

si-hcnie  'S\v.  Mi-Culloi-h  wi'iit  into  liusincss  fur  liiinscH' 
lis  consulting  and  nianui'actniMng  engineer,  Init  with- 
drew from  this  business  to  accept  a  iuei'ative  appoint- 
ment in  Western  Canada. 

.Mr.  McCulloeh  was  appointed  city  electrician  of  Van- 
r(iu\(r  in  November  last,  and  has  mad(^  himself  gener- 
ally respected  there  by  his  careful  handling  ol'  the  work 
over  which  he  has  charge. 

The  llarpell-Sfdkes.  Liiniled.  Winnipeg  and  Tnnm- 
to,  ai'e  e(|uipping  a  factory  I'm'  IIk'  in.inui'ai'turi'  of  the 
X'ietoria  I'otato  Peeler,  which  is  direct  connected  to  an 
electric  motor  and  can  peel  a  barrel  of  potatoes  in  six 
minutes. 


Mr.  II.  IT.  TIenshaw,  former  secretary  of  the  Montreal 
Light,   Heat    and    Power   Company,   died   suddenly   at 

St.  Ilyaehinthe.  f^ue.,  on  May  15. 


At  time  of  writing  arrangements  are  praetically 
coinpletod  for  the  eighteenth  annual  convention  of  the 
Canadian  Eleetrieal  Association,  to  be  held  in  Toronto. 
June  17th.  18th  and  19th.  The  convention  headquar- 
ters will  be  the  Chemistry  and  ^Mining  Building  of  the 
T'niversity  of  Toronto,  which  possesses  excellent  facili- 
ties for  tile  meeting.  The  building,  which  can  be  con- 
veniently reached  by  two  lines  of  street  cars,  the  Col- 
lege, and  Bloor  and  McCaul,  is  spacious  and  well  light- 
ed and  ventilated. 

A  feature  of  the  convention  this  year  will  be  an  ex- 
hibit of  eleetrieal  apparatus  on  a  larger  scale  than 
heretofore.  While  this  exhibit  will  be  confined  to  the 
smaller  apparatus  and  .supplies,  it  will  be  none  the  less 
interesting  on  that  account.     Mr.  Saul  Dushman  will 


R.  S.   Kelsch, 
csiilenl  Canadian  Electrical  As.sociation 


give  a  ju-actical  demonstration  of  electro-metallurgical 
apparatus. 

The  papers  to  be  presented  number  fourteen,  four 
of  which  will  be  illustraled  by  lantern  slides.  Many  of 
the  i)apers  are  eonimercial  in  character  and  such  as 
should  interest  all  persons  who  have  to  do  in  any  way 
with  the  sale  of  electricity  for  lighting,  heating  or 
power  ])urposes.  No  question  is  of  more  vital  interest 
to  the  central  station  manager  to-day  than  that  of  i)ro- 
curing  the  most  profital)le  load  for  his  i)lant.  On  others 
hi'  may  depend  for  the  i)erfection  and  efficiency  ot  ap- 
paratus, but  on  him  devolves  the  duty  of  securing  and 
retaining  a  line  of  customers  which  will  enable  liis  ma- 
chines to  l)e  operated  at  the  maximum  of  ceonoTuy  and 
linild  up  a  stable  business.  Tlie  discussion  of  snb.iects 
f)f  this  kind  at  the  forthcoming  convention  should  in 
itself  attract  a  large  attendance. 

The  committee  have  been  working  zeabmsly  for  tlie 
success  of  the  convention,  and.  in  addition  to  tlie  busi- 
ness program,  have  arranged  a  number  of  entertain- 
ment features,  including  a  baseball  match  between  the 
manufacturers  and  operating  companies.  P>erything 
points  to  a  good  convention,  and  every  member  .should 
endeavor  to  attend. 


The  Local  Committee  is  as  follows:  R.  G.  Black 
(Chairman),  W.  N.  Rverson,  J.  J.  Wright,  T.  J.  Lynch. 
W.  A.  Bucke,  T.  F.  Drydeu,  W.  G.  Chace.  W.  H.  Eisen- 
beis.  J.  A.  Kammerer,  W.  B.  Boyd,  D.  H.  McDougall,  C. 
H.  Mitchell.  H.  A.  Moore,  R.  J.  Clark.  G.  K.  Hyde.  T.  S. 
Young. 


PROGR.WI 

WEDNESDAY,  JUNE  17. 

9.30  a.m. 

— Meeting  of  Managing  Committee 

10.30  a.m. 

—Opening  Session. 

Minutes. 
President 's   Address. 
Secretary-Treasurer 's  Report. 
General  Business. 
11.30  a.m. — "Power  Rates  and  Factors  Which  Intluence  Them," 
by  W.  N.  Byerson. 

Afternoon  Session. 
2.00  p.m. — "ilow  to  Increase  the  Station  Load,"  accompanied 
by  lantern  slides,  by  Mr.  George  Williams. 
"Lost  and  Unacounted  for  Current,"  by  Mr.  C.  R. 

McKay. 
"Electrical   Plant    Earnings    Per    Capita,"   bv    Mr. 
W.  A.  Bucke. 

Evening. 
7.30  p.m. — ' '  Various    Electrical    Power    Plants    by    European 

Designers,"  full  illustrated  with  slides,  by  Mr, 

C.  II.  Mitchell. 
9.30  p.m. — Steamer  will  leave  Yonge  street  dock  for  outling  on 

the  lake. 

TIIUTtSn.VY,  .TUNE  18. 

10.00  a.m. — "Modern  .\rc  Lighting,"  by  Mr.  A.  E.  Eleming. 

"Regulation   of   Electric  Currents  or  Circuits,"  by 

by  Mr.  W.  G.  Chace. 
' '  Various  Distributing  Systems  Adaptable  to  Cities 
and  Towns,"  by  Mr.  R.  G.  Black. 

.\fternoon  Session. 
2.00  p.m. — "Electrical    Franchises,    Their     Legal     Status     and 
Basis  of  Valuation,      by  Jas.  Bieknell. 
"Contracts,"  by  Robert  McKay. 
Question  Box. 
4.30  p.m. — Executive  Session. 

3.30  to  6.30  p.m. — T'niversity  Science  Building  open  for  inspec- 
tion. 
4  to  6  p.m. — Demonstration  of  electro-metallurgical  apparatus, 
in  the  Chemistry  and  Mining  Building,  by  Mr. 
Saul  Dushman. 
n.OO  p.m. — Tea  for  the  ladies  at  the  Roval  Canadian  Yacht 
Club,   Island   Park. 


diarp 


Evening. 
.30  p.m. — S|iecial  cars  will  leave  Queen  's  Hotel  at  7.30 
for  Scarboro  Beach  Park. 

I'KMD.W,  .TTTNE  19. 

.00  a.m. — "Grounding   of  Transformer   Secondaries,"   by   W. 

Tj.  Macfarlane. 
"The   National     Electrical     Code,"   by    Mr.    IT.    F. 

Strickland. 
"The  Oscillograph,"   illustrated  with  slides  and   in 

slr\iment,  by  IT.  W.  Price. 
Naming  of  Standing  Committees. 
Next  Place  of  Meeting, 
lluiinished   Business. 

.\fternoon  Session. 

.ni. — Association  luncheon,  followed  by  illustrated  lec- 
ture, "  I^arge  Power  I'lants  of  .\merica,"'  by 
Mr.  K.  J.  Clarke. 

.m. — Boat  for  llanlan's  Point. 

.m. — Baseball  match  at  Maple  Leaf  Park,  llanlan's 
Point,  "Manufacturers  versus  Operating  Com- 
panies." 


1.00   Ji 


3.00   )i 
3.30   , 
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W.  A.   Bucke 


C.   H.   Mitchell 


J.  A.   Kamraerer 


W.   H.   Eisenbeis 


W.   N.   Ryerson 


R.  G.   Black,  Chairman 


J.  J.  Wright 


W.   B.   Boyd  W.  G.  Chace  R.  J.  Clark  G.   K.  Hyde 

SOME  MEMBERS  OF  THE  LOCAL  COMMITTEE,  CANADIAN  ELECTRICAL  ASSOCIATION  CONVENTION 


How  the  Toronto  Railway  Company  ^Utilizes  Niagara  Power 


No.   I  Sub-Station  Toronto  Railway  Company.     Four  1,000  k.w.   C.G.E.   Rotaries. 


The  Toronto  Railway  Company  operate  their  entire 
system  of  over  26,000  horse-power  exclusively  from 
energy  supplied  by  the  Toronto  &  Niagara  Power  Com- 
pany, whose  transmission  line  covers  a  distance  of  8:3 
miles.  Energy  is  delivered  at  60,000  volts  to  a  terminal 
station  on  the  city  limits,  and  from  this  point  is  de- 
livered to  the  three-substations  of  the  Toronto  Railway 
Company  at  12,000  volts. 

The  three  sub-stations  are  situated  in  different  parts 
of  the  city  in  the  best  centres  to  meet  the  demands  of 
the  service,  and  are  independently  supplied  with  Nia- 
gara power,  but  are  "tied"  together  by  D.  C.  feeders. 
This  arrangement  has  proven  most  satisfactory.  Any 
one  of  the  three  sub-stations  can  operate  the  whole  sys- 
tem when  convenient,  as  during  the  early  morning 
load  ;  or  any  sub-station  can  help  out  another  if  re- 
qiiircil. 

Till-  Toronto  Railway  Company  have  not  been  called 
upon  to  operate  any  portion  of  the  large  steam  units 
for  o\i'r  IS  months.  During  this  period  only  one  in- 
terruption has  resulted  from  Niagara  power  and  in 
this  instance  tlie  interruption  was  of  only  very  short 
duration.  D.  C.  voltage  is  maintained  on  the  system  of 
the  Toronto  Railway  Company  at  the  minimum  of  520 
volts  at  any  point  on  the  lines  with  lieaviest  loads,  a 


result  which  speaks  volumes  for  "Niagara  power"  and 
an  efficient  D.  C.  feeding  system. 

Number  1  sul)-station  is  situated  on  Front  street,  near 
Sherbourne  street.     This  station  is  equipped  with  four 


Positive  and  Negative  Cable  Compartment,   No.  3 
Sub-Station,  Toronto  Railway  Company. 

of  the  Canadian  General  Electric  Company's  1,000  kw. 
I'otary  converters  with  the  necessary  transformers.  A. 
C.  and  D.  ('.  iiauels,  (>tc.  Thr(>e  12.0()0  volt  No.  0  three 
conductor  cables  enter  this  station  from  the  terminal 


No.  2  Sub-Station  Toronto  Railway  Company.     Three  1,030  k.w.  C.G.E.   Rotaries. 
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No.  3  Sub-Station,  Toronto  Railway  Company.      Three  i,ooo  k.w.  C.G.E.  Rotaries. 


Compartment  directly  under  Rotaries,  No  3  Sub-Station, 
Toronto  Railway   Company. 


station  of  the  Niagara  Power  Company.  The  trans- 
formers, which  are  of  the  single  phase  air  blast  type, 
step  down  from  12,000  to  410  volts.  The  six  phase,  250 
r.p.m.,  600  volt,  shunt  wound  rotary  converters  take 
the  current  at  410  volts  A.  C.  and  generate  D.  C.  at  GOO 
volts. 

A  chloride  aecunuilator  having  a  discharge  rate  of 
8,000  amperes  is  also  a  part  of  the  installation  at  num- 
l)cr  1  .sub-station.  The  battery  affoi'ds  excellent  regu- 
lation. The  regulation  of  the  battei-y  booster  is  con- 
trolled by  a  carbon  regulator  operated  by  changes  of 
current  in  the  supply  line.  Slight  fluctuations  in  cur- 
rent cause  the  battery  to  charge  or  discharge  and  thus 
keep  the  incoming  A.  C.  current  constant. 

Number  1  sub-station  also  supplies  energy  for  a  25 
cycle  lighting  and  induction  motor  system.  The  cur- 
rent is  taken  direct  from  the  12,000  volt  line  and  trans- 
formed down  to  the  required  voltages  l)y  oil-coob'd 
transformers.  The  lights  of  this  system  are  in  the  com- 
I)any's  general  offices,  car  building  shops,  car  liarns, 
etc.,  while  the  induction  motors  operate  all  constant 
speed  machinery. 

A  32  panel  switchljoard,  from  which  all  the  ecpiip- 
nicnt,  D.  C.  sections  and  battery  are  controlled,  was 
furnished  by  the  Canadian  General  I<]lectric  Company, 
Peterboro,  Out. 

XunibiT   2  sub-statiiin    is   situated   on   Yongc  street, 


12,000  Volt  Compartment,   No.  3  Sub-Station 
Toronto  Railway  Company. 


Air  Chamber  Compartment,   No.   3  Sii 
Toronto  Railway  Company. 
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several  blocks  north  of  Bloor  street,  and  is  equipped 
with  three  Canadian  General  Electric  Company  1.000 
kw.  rotary  converters,  the  same  as  those  installed  at 
Number  1  sub-station.  A  3.000  ampere  battery  is  in- 
stalled at  number  2,  as  well  as  IS  switchboard  panels. 

Number  3  sub-station  is  situated  in  the  western  part 
of  the  city,  on  the  corner  of  Dovereourt  and  Harrison 
street.  This  station  has  an  equipment,  with  the  excep- 
tion of  the  storage  battery,  the  same  as  number  2  sub- 
station. 

One  of  the  accompany  cuts  shoM's  the  rail  bonding 


Bonding  Cars  at  work  on  Bloor  Street, 
Toronto  Railway  Company. 

cars  at  work  on  Bloor  street.  The  Toronto  Railway 
Company  have  adopted  as  a  standard  the  improved 
method  of  electrically  brazing  a  flexible  copper  bond 
to  the  rail  .ioints.  the  function  of  which  is  to  join  the 
ends  of  the  rails  so  as  to  form  an  unbroken  circuit 
through  them  for  the  return  current.  The  bonding 
cars  are  the  product  of  the  Electric  Railway  Improve- 
ment Coinpan.v,  Cleveland,  Ohio. 


A  Good  Word  for  Producer  Gas. 

The  sub.ii'ct  of  Producer  Gas  vs.  Ilydro-Electric  Pow- 
er is  engaging  considerable  attention,  particularly  in 
the  Province  of  Ontario.  In  commenting  upon  the  re- 
port of  the  Ilydro-Electric  Commission  of  Ontario.  Mr. 
L.  G.  Read.  Managing  Director  of  the  Colonial  Engin- 
eering Company.  Limited.  Montreal,  pointed  out  that 
the  report  was  good  evidence  in  favor  of  Gas  engines — 
82  per  cent,  of  the  gas  engine  ])lants  visited  by  the  Com- 
mission's  en'jrineers  operating  satisfactorily — although 
the  report  did  not  so  state — the  remaining  18  per  cent, 
classed  as  "failures."  being  attributed  mainly  to  inex- 
perience or  bad  .judgment  on  the  part  of  the  builder  or 
the  purchaser. 

The  Ilydro-Elci-trii-  Conmiissidn  has  heralded  Ihe 
very  low 'cost  of  $10.40  i)er  h.p.  at  the  Falls.  This  is 
certainlv  cheap  i)ower.  but  with  water-wheel  loss,  gen- 
erator loss,  over  all  transmission  losses,  step  down 
losses  and  motor  loss,  the  cost  of  the  power  on  the  con- 
sumer's line  shaft  reaches  a  point  where  it  cannot  be- 
gin to  compare  with  the  cost  of  a  like  ainount  of  power 
produced  for  the  same  consumer  by  a  gas  engine. 

From  a  municipal  i)oin1  of  view — a  municipality  con- 
tracting with  the  Ilydro-Electric  commission  for  a  stat- 
ed amount  of  power — the  power  is  delivered  to  the 
municipality  at  its  city  limits  and  the  muni- 
cinalily  must  provide  the  distribution  system  and 
distribute  Ihis  power  to  the  con.snmers.  To  do  this  at 
a  price  which  would  insure  against  a  deficil  the  muni- 
cipality would  have  to  charge  the  consumer  a  price 
Avhich  compared  with  gas  engines  would  be  prohibitive. 


Mr.  Read  has  demonstrated  in  a  number  of  public 
addresses  delivered  in  Ontario,  that  Toronto,  London, 
Stratford  or  any  of  the  other  principal  taowns  could 
not  sell  Hvdro-Electric  current  to  the  individual  con- 
sumers for  a  price  less  than  the  equivalent  of  $50  to  $60 
per  annum  per  horse  power. 

The  Colonial  Engineering  Company  has  installed  and 
handed  over  to  the  owners  in  operation,  in  the  Domin- 
ion of  Canada,  five  gas  engine  plants — Queen  City 
Printing  Ink  Company,  Toronto  50  h.  p..  Kingsbury 
Footwear  Company.  Montreal,  90  h.  p.,  Anchor  Fence 
Company.  Stratford  40  h.  p..  Empire  Manufacturing 
Company,  London.  Ont..  and  Dominion  Brewery.  Tor- 
onto, and  in  every  case  the  ]ilants  have  more  than  made 
good.  The  best  evidence  of  this  is  that  four  of  the  five 
plants  have  been  accepted  and  paid  for  b.v  the  owners. 
Tn  addition  to  these  the  Colonial  Engineering  Company 
has  .iust  started  a  200  h.  p.  plant  for  Ames  Ilolden  Lim- 
ited, the  well  known  shoe  manufacturers,  Montreal,  and 
a  200  h.  p.  municipal  electric  lighting  plant  for  the  City 
of  Chatliam.  Ont..  and  in  lioth  these  eases  also  the  en- 
gines have  started  without  a  hitch  of  any  kind. 


Toronto's  Proposed  Distribution  Systems. 

^lessi's.  Siiiitli.  Kerry  &  Cliace.  consulting  engineers. 
Toronto,  liave  sent  the  following  offer  to  the  Toronto 
l\Iayor  and  Board  of  Control: 

"In  reference  to  the  construction  of  your  municipal 
electrical  distribution  stations  and  s.vstem.  which  we 
understand  you  are  now  proposing  to  iindertake,  we 
respectfully  submit  an  offer  to  take  charge  of  and 
carry  out  the  detailed  designs,  plans,  specifications, 
forms  of  tender,  etc..  for  the  same  at  a  rate  of  li/.  per 
cent,  of  the  estimated  cost  of  the  construction;  and  in 
the  event  of  the  city  contracting  for  and  carrying  out 
the  construction  of  this  work,  we  are  prepared  to  give 
continuous  superintendence,  including  the  cost  of  the 
inspection  of  the  machinery  during  the  process  of 
manufacture  at  the  factories  and  inspection  of  all  the 
buildinsj  of  the  conduit  systems,  at  a  rate  of  4i/>  per 
cent,  of  the  cost  of  the  work.  The  said  41/;  per  cent,  to 
include  the  Ifi  per  cent,  already  quoted  on  the  designs 
and  specifications. 

"Should  you  favor  us  with  an  order  to  carry  on  this 
work  as  above  outlined,  we  would  request  that  some 
arrangement  be  made  by  which  advance  pa.vment  could 
l)e  made  to  us  from  time  to  time  in  sufficient  amounts 
1o  at  least  meet  our  running  expenses,  as  a  two-year 
underlaking  would  have  to  be  carried  by  us  otherwi.se 
until  the  coiufiletion  of  same." 

]\Tr.  Alex.  Dow.  electrical  engineer,  who  was  con- 
sulted recentl.v  by  tlie  cit.v  regarding  the  construction 
of  the  power  distribution  plant,  has  recommended  the 
names  of  IMr.  C.  B.  Smith,  of  Smith.  Kerry  &  Chace. 
consulting  ensrineers;  Prof.  R.  B.  Owens,  of  ]\Ic(!ill  Uni- 
versity, and  Mr.  L.  A.  F*>rguson.  of  Chicago,  president 
of  the  Institute  of  Electrical  Engineers  of  America.  For 
the  office  of  engineer-in-chargc.  Mr.  Dow  sa.vs  that  he 
Ihiiiks  favorably  of  Mr.  W.  G.  Chace,  who  has  been 
recommended  for  the  post  by  the  City  Engineer. 

]\Ir.  Dow  sa.vs  that  he  would  prefer  lo  remain  off  the 
board,  but  should  the  city  insist  mi  liaviiig  him.  his  fee 
would  be  $50  a  da.v.  with  an  additional  retainer  of 
$1,200  a  year. 


Mr.  l''i-ed  Tloffmeister.  formerl.x-  willi  llie  Canadian 
Genei-al  I'^leelrical  Company  of  Ontario,  has  lieen  visit- 
ing his  lirother,  Mr.  R.  lloffmeister,  in  Vancouver. 
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National  Electric  Lig^ht  Convention. 

Tlie  thirty-first  (■niiventii)ii  of  the  National  Electric 
Light  Association  was  held  from  May  19  to  22  at  the 
Auditorium  Hotel,  Chicago,  the  city  that  witnessed  the 
birth  of  the  association  more  than  a  score  of  years  ago. 
From  the  outset  a  large  attendance  was  assured  and 
the  total  was  about  1,500.  Among  those  present  were 
several  past  presidents,  including  Messrs.  Insull,  Do- 
herty.  Blood,  Ferguson,  Davis,  Ayer,  Huntley,  Edgar 
and  Williams. 

Great  interest  was  taken  in  the  visit  to  the  Fisk 
street  plant  of  the  Commonwealth  Edison  Company. 
The  plan  put  in  effect  this  year  of  having  the  erection 
of  exhibit  booths  and  the  delivery  of  goods  in  the  hands 
of  an  exliibition  committee,  which  contracted  for  the 
work  and  handled  it  in  a  systematic  way,  worked  with 
remarkable  smoothness  and  saved  exhibitors  much 
worry. 

The  first  session  opened  on  Tuesday  morning  at  11.40. 
President  Farrand's  address  referred  to  the  increasing 
importance  of  the  association  for  good  or  ill.  Active 
members  now  number  664  in  class  A,  394  in  Class  B 
and  151  in  class  D.  The  increase  in  the  year  is  10  per 
cent.  The  old  question  box.  he  stated,  was  inefficient 
and  slow.  The  montlily  bulletin  of  the  association  was 
started  last  August  with  eight  pages  to  answer  ques- 
tions and  for  other  matter.  It  has  since  grown  to  16 
or  more  pages  and  costs  less  than  the  old  yearly  ques- 
tion box.  and  is  more  satisfactory. 

Following  are  abstracts  of  several  of  the  papers  read 
and  reports  presented : 

The  report  of  the  Committee  on  Progress,  Mr.  T.  C. 
Martin,  chairman,  was  devoted  to  a  review  of  the  events 
and  developments  of  the  year.  It  showed  that  for  the 
first  time  in  its  history  the  association  has  over  5,000 
central  station  systems  to  draw  upon  for  membership. 

Gas  Engines  Successful. 
The  committee  on  gas  engines,  consisting  of  Mr.  Wm. 
C.  L.  Eglin,  chairman,  and  Messrs.  J.  E.  Klinnpp  and  I. 
E.  Moultrop,  presented  a  report  dealing  with  the  more 
important  points  concerning  the  design,  features  and 
operation  characteristics  of  modern  gas  engines  and 
producer  plants.  Althougli  the  committee  was  unable 
to  present  any  definite  figures  as  to  efficiencies,  it  stated 
that  the  efficiency  of  a  combined  gas  engine  and  pro- 
ducer is  higher  than  that  of  a  combined  plant  of  steam 
boiler  and  engine,  and  the  former  Tnust  command  the 
attention  of  all  companies  using  fuel  for  producing 
electrical  energy.  The  meclianical  features  of  gas  en- 
gines have  been  so  simplified  that  continuous  operation 
can  be  expected  witli  no  more  att(>ntion  than  that  given 
to  steam  engines  of  equal  rating.  Gas  engines  are  now 
l)eing  operated  in  nearly  every  field  occupied  by  the 
steam  engine.  The  committee  stated  its  belief  that  gas 
engines  will  be  used  with  increasing  satisfaction  in  cen- 
tral station  work.  Gas  producers  have  not  reached  the 
stage  of  development  attained  by  the  gas  engine. 

Low  Pressure  Steam  Turbines. 
The  combination  of  a  high  [iressure  steam  engine  ex- 
haiisliiig  into  a  low  pressure  turliine  and  the  latter  ex- 
hausting into  a  condenser  was  treated  in  a  paper  by  Mr. 
J.  \V.  Kirl<land.  The  author  claimed  that  this  arrange- 
iriinl  will  improve  the  f)erformance  of  many  existing 
sfcMiii  eiiuini'  stations,  tliat  have  heretofore  been  un- 
ec-oiioniii'iii.  to  sueli  an  extent  as  to  make  them  compare 
advatitag<'i)iislv  witli  many  more  modern  and  larger 
stations.  While  the  l)est  net  economy  of  a  combina- 
tion of  engine  and  lurbinc  will  bo  gained  when  the  en- 


gines used  are  most  efficient,  the  gain  by  the  use  of  low 
pressure  turbines  will  be  such  as  to  produce  very  satis- 
factory saving  in  connection  with  engines  of  poor  econ- 
omy. 

Test  results  were  reported  to  show  that  by  combin- 
ing a  low  pressure  turbjne  with  an  existing  steam  en- 
gine, the  combination  using  50  per  cent,  more  steam 
than  formerly,  tlie  output  may  be  increased  by  TOO  per 
cent. 

Accuracy  of  Meters. 

A  paper  by  Mr.  H.  D.  King  reported  the  results  of 
tests  tending  to  show  that  when  watt-hour  meters  do 
not  run  at  the  proper  speed  the  regulation  will  be  in- 
correct, and  if  the  speed  is  low,  the  central  station  will 
lose  by  reason  of  the  energy  not  registered.  He  claim- 
ed that  induction  type  meters  are  more  accurate  and 
are  more  easily  tested  and  calibrated  than  commutator 
type  meters. 

Mr.  P.  D.  Wagoner  presented  a  paper  containing  a 
large  amount  of  data  relating  to  various  illiiminants 
that  may  be  used  for  street  lighting  and  showing  tin- 
superiority  of  the  low  voltage  tungsten  lamps  for  this 
purpose.  He  stated  that  tungsten  lamps  have  a  life  of 
],500  hours  when  operated  at  a  con.sumption  of  L25 
watts  per  candle,  the  illumination  remaining  fairly  con- 
stant throughout  the  life,  while  th(>  illumination  from 
a  carbon  filament  lamp  decreases  by  from  25  to  50  per 
cent.  The  tungsten  lamp  can  bo  operated  satisfactorily 
at  a  frequency  as  low  as  25  cycles,  the  flicker  being 
more  difficult  to  detect  than  that  of  the  carbon  filament 
lamp. 

For  series  street  circuits  the  lamps  are  fed  with 
energy  from  constant  current  transform(>rs  at  4,  5.5, 
6.6  or  7.5  am.  The  lamps  deliver  32,  40  or  60  cimdle 
power,  consuming  40,  50  or  75  watts. 

The  committee  on  the  grounding  of  secondaries,  of 
which  Mr.  W.  H.  Blood,  jr.,  was  chairman,  submitted 
a  renort  discussing  a  rule  which  had  been  presented  to 
the  T^nderwriters  for  their  consideration.  According  to 
this  rule,  transformer  secondaries  of  distributinir  sys- 
tems mu.st  be  permanently  grounded  when  the  differ- 
ence of  potential  between  the  ground  and  anv  i)art  of 
the  circuit  would  be  less  than  150  volts,  but  must  not 
be  ground  when  the  difference  of  potential  I)etween  the 
ground  and  any  nart  of  the  circuit  would  exceed  150 
volts.  Tiie  committee  asked  for  the  unanimous  indorse- 
ment of  a  resolution  showing  desirability  of  having  a 
rule  of  this  nature  inserted  in  the  "Natimial  Eleetri'c-al 
Code." 

Economy  in  Small  Central  Stations. 
The  subject  of  the  design  and  operation  of  the  small 
central  station  in  a  district  having  a  population  not  ex- 
<'oe,]m<r  20.000  was  discussed  in  a  naper  bv  Messrs  J 
T.  Whittlesey  and  Paul  Spencer.  The  authors  claimed 
that  no  Piece  of  apparatus  or  anv  appliance  should  be 
installed  that  can  not  justify  itself,  not  onlv  on  the 
basis  of  the  economy  promised  by  the  manufacturer  of 
the  appliance,  but  al.'-'o  on  llie  most  conservative  basis- 
full  consideration  beinrr  .rjven  to  its  first  cost  its  de- 
precation, the  additioiKd  labor  that  its  use  may  en- 
tail, and  the'cpieslion  of  exiensive  repairs,  which  can 
be  made  in  a  small  i)lant  only  with  difficult  v  'j'hev 
give  estimates  tending  to  show  that  in  a  properly  ,le- 
.sisrned  slat  ion  having  a  load  of  600  kw,  and  an  annual 
output  of  L320.nOO  kw.  hours,  flu-  total  operating  cost 
should  not  exceed  1.4  cents  per  kw.  hour  with  coal  at 
$3  per  ton.  AAHien  Ihe  .station  equipment  is  increased  to 
provide  for  twice  the  output,  the  operating  cost  should 
not  exceed  L17  cents  per  kw.  hour. 
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I     New  Frequency  Changers  for  Shawinigan  Water  &  Power  Company 

b a 


1 


Some  years  ago  Moutreal  attained  the  distinction  of 
using  a  larger  amount  of  electrically  transmitted  water 
power  for  general  lighting  and  power  purposes  than 
any  other  city  in  the  world.  This  amount  has  been 
steadily  increasing,  and  one  of  the  means  recently 
taken  to  supply  this  increased  demand  is  the  installa- 
tion in  the  Moutreal  terminal  station  of  the  Shawini- 
gan Water  &  Power  Company  of  two  1,500  k.v.a.  fre- 
quency changers  for  changing  to  60  cycles  the  30  cycle 
current  received  from  Shawinigan  Falls  over  the  ninety 
mile  transmission  line.  The  current  is  transmitted  by 
this  line  at  50,000  volts,  and  is  stepped  down  in  the 
Montreal  terminal  station  to  2,.S00  volts. 

A  lartii'  ]iai-t  (if  this  power  is  converted  to  60  cyi-les 


the  approximate  dimensions  of  base  of  each  set  being 
13  feet  long  by  9  feet  wide. 

No  starting  motors  are  required,  as  the  synchronous 
motors  are  self-starting  from  low  voltage  taps  on  the 
step-down  transformers.  An  electrically  operated  oil 
switch  is  used  for  connecting  the  motor  to  the  low  volt- 
tage  taps.  "When  the  motor  has  attained  nearly  full 
speed,  this  switch  is  opened,  and  the  main  oil  switch, 
also  electrically  operated,  is  then  closed,  throwing  the 
motor  upon  the  2,300  volt  bus  bars.  The  motor  field 
switch  is  then  closed,  followed  by  the  closing  of  gen- 
erator field  switch.  Generator  voltage  is  adjusted  to 
60  cycle  bus  bar  voltage  and  generator  main  oil  switch 
is  then  closed. 


Shawinigan  Water  &  Power  Co.  -Two  1,500  K.V.A.   Crocker-Wheeler  Frequency  Changers. 


by  means  of  five  1,000  kw.  and  one  4,000  kw.  synchron- 
ous frequency  changers,  which  have  been  in  operation 
I'oi-  some  years. 

During  the  i)ast  winter  there  have  been  ])ut  into  opc'r- 
ation  two  additional  sets,  furnished  by  the  ('rocker- 
\Vlieel(!r  Company  of  Ampere,  N.J.,  each  consisting  of 
oiu^  30  cycle  3  phase  2,300  volt  revolving  field  syncliron- 
ous  motor,  driving  one  60  cycle  3  phase  2,300  volt  gen- 
erator at  600  r.p.m.  The  motor  and  generator  are  each 
rated  at  1,500  k.v.a.  at  80  per  cent,  power  factor,  which 
is  equivalent  to  a  capacity  of  1,500  kw.  imder  the 
standard  rating  condition  of  100  per  cent,  power  fac- 
tor. Each  set  lias  two  bearings.  The  rotors  of  genera- 
tcr  tnd  motor  being  mounted  upon  a  common  shaft, 
thus  making  exceedingly  simply  and  compact  units, 


As  the  twelve  field  poles  on  generator  are  an  exact 
multi|)le  of  the  six  poles  on  motor,  no  synchronizing  is 
i'e((uircd  such  as  would  be  necessary  if  the  frequency 
w('r('  changed  fi'diii  25  to  60  cycles,  tlius  making  the 
operation  of  starling  the  sets  a  very  simple  and  rapid 
one. 

PVoin  the  closing  of  the  first  oil  switch  for  starting 
the  motor  until  the  load  is  thrown  on  the  generator, 
the  time  required  does  not  exceed  It-i  minutes.  The 
use  of  a  self-starting  synchronous  motor  also  simpli- 
fies the  switchl)oard  layout,  as  no  synchronizing  con- 
nections arc  required. 

An  interesting  point  regarding  the  operation  of  these 
sets  is  the  nu'ans  taken  to  ensure  a  proper  division  of 
load  between  the  sets,  and  between  these  sets  and  the 
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older  sets,  as  all  tlie  frequency  changers  in  the  station 
operate  in  parallel  on  both  the  motor  and  generator 
ends.  The  proportion  of  load  carried  by  the  different 
sets  depends  entirely  ixpon  the  relative  angular  posi- 
tion of  rotors  and  stators  of  motors  and  generators  of 
the  different  sets  with  regard  to  one  another.  For 
example,  consider  two  exactly  similar  sets :  first  of  all 
the  armature  windings  of  the  30  cycle  and  60  cycle 
ends  must  be  set  in  the  same  angular  relation  one  to 
the  other  in  both  sets.  The  angular  relation  between 
the  rotors  of  30  and  60  cycle  ends  must  also  be  the  same 
for  both  sets.  If  the  angular  relation  between  the  30 
and  60  cycle  rotors  of  one  S(>t  is  not  the  same  as  its 
relation  on  another  set  with  which  it  is  to  run  in  paral- 
lel this  angular  relation  of  the  rotors  has  to  be  niade 
the  same,  or  the  angular  relation  of  the  stators  must  be 
changed  sufficiently  to  offset  the  difference  in  the  set- 
ting of  the  rotors.  Otherwise,  the  sets  if  operated  in 
parallel  will  not  share  the  load  equally,  and  no  amount 
of  adjusting  of  field  current  of  generator  or  motor  of 
either  set,  either  before  or  after  the  machines  are 
thrown  in  parallel  will  alter  the  proportion  between 
the  loads  carried.  To  explain  the  conditions  a  little 
more  fully,  the  following  extract  from  a  paper  by  the 
writer  read  before  the  1905  convention  of  the  Canadian 
Electrical  Association  is  given,  some  slight  changes  be- 
ing made : 

"The  division  of  load  between  A.C.  generators  driven 
by  synchronous  motors  introduces  some  interesting 
points.  The  problem  is  somewhat  different  from  all 
other  cases  of  parallel  operation  because  the  speed 
regulation  of  the  prime  movers,  that  is,  the  synchron- 
ous motors,  is  zero. 

"The  proper  division  of  load  has,  therefore,  to  be  se- 
cured in  a  somewhat  different  way  than  in  the  case  of 
the  other  prime  movers,  where  a  certain  drop  in  speed 
is  required  in  order  ti>  make  a  generator  take  its  share 
of  the  load.  The  relative  position  of  the  field  poles 
upon  the  low  frequency  and  high  frequency  ends  of  two 
or  more  frequency  changers,  which  are  to  be  paralleled 
is  very  impoi'tant.  If  the  rotors  are  not  mounted  upon 
the  shaft  so  that  the  angular  position  of  the  low  fre- 
quency rotor  is  in  exactly  the  same  relation  to  high 
frequency  rotor,  upon  all  the  machines,  it  will  be  abso- 
lutely impossible  to  make  the  machines  divide  the  load 
properly.  The  conditions  are  very  much  the  same  as  if 
the  rotors  of  a  number  of  generators  were  all  solidly 
mounted  upon  one  shaft,  in  which  case,  if  the  pole 
pieces  on  the  different  rotors  are  exactly  in  line,  and 
the  stators  are  also  exactly  in  line,  the  generators  will 
divide  tiie  load  e(|ually,  whereas  if  oik;  rotor  is  mount- 
ed so  that  its  poles  are  slightly  ahead  of  the  poles  on  the 
other  rotors,  then  the  generator  to  which  the  first  rotor 
belongs  will  take  more  than  its  share  of  the  load.  Vary- 
ing the  field  excitation  of  the  generator  ends  of  the 
frequency  changers  will  not  alt(!r  the  distribution  of 
load,  but  will  simply  cause  wattless  currents  to  flow 
between  the  machines." 

Th(;  eight  frequency  changers  in  the  station  now 
(q)erate  in  f)arallel.  When  the  4,000  kw.  set  was  in- 
stalled the  1,000  kw.  sets  were  adjusted  to  operate  in 
parallel  with  it.  The  1,000  kw.  sets  each  consist  of  two 
two-bearing  self-contained  machines,  i.e.,  one  synchron- 
ous motor  and  one  generator.  The  machines  connected 
by  means  of  a  flanged  shaft  coupling. 

The  twf)  halves  of  this  coupling  were  rotated  with 
reference  to  one  another,  the  couplings  being  fastened 
together  with  temporary  bolts  luitil  an  adjustment  was 
obtained,  which  ensured  the  proper  proportion  of  the 


load  being  taken  by  that  particular  set.  Couplings 
were  then  drilled  and  reamed  for  suitable  permanent 
bolts. 

It  was  necessary  to  adopt  a  somewhat  different  meth- 
od for  the  adjustment  of  the  1,500  k.v.a  sets,  as  the 
rotors  of  generator  and  motor  were  nioimted  on  the 
same  shaft,  and  could  not  be  rotated  with  reference  to 
one  another  without  altering  the  position  of  the  key- 
way  on  the  shaft. 

The  stators  of  motor  and  generator  were  therefore 
tilted  in  opposite  directions  by  means  of  shims  placed 
under  diagonally  opposite  stator  feet. 

This  rotated  the  stators  of  generator  and  motor  with 
regard  to  one  another,  and  provided  a  simple  means  of 
adjusting  very  accurately  the  load  to  be  taken  by  these 
sets.  It  was  found  necessary  to  shim  the  diagonally 
opposite  stator  feet  about  %  in.,  and  as  the  two  re- 
maining stator  feet  could  not  be  lowered  it  was  neces- 
sary to  raise  the  bearing  pedestals  by  one-half  the 
amount  the  stator  feet  were  raised,  in  order  to  keep  the 
air  gap  correct. 

The  rated  capacity  of  the  apparatus  at  present  in 
operation  in  the  Montreal  terminal  station  is  as  fol- 
lows : 

14,000  kw.  in  30  cycle,  transformers  for  stej)ping 
down  from  the  line  voltage  to  2,300  volts. 

12,000  kw.  in  30  to   60  cycle  synchronous  fre- 
quency changers. 

Three  900  kw.  30  cycle,  3  phase,  transformers,  to 
furnish  current  for  the  rotary  converters. 

Three  800  kw.  30  cycle  railway  rotary  convert- 
ers. 
The  load  of  the  station  is  increasing  so  fast  timl  I'lir- 
ther  additions  are  now  being  made  to  the  tninsronncr 
and  frequency  changer  equipment. 


Mechanical  Stoking*  a  Success. 

One  of  the  largest  orders  ever  placed  for  mechanical 
stoking  equipment  was  received  recently  by  the  West- 
inghouse  Machine  Company,  aggregating  14,400  Ixiiler 
horse-power.  This  was  for  one  of  the  large  Bi-ooklyn 
power  stations,  operated  by  the  Transit  Development 
Company,  New  York.  The  order  comprises  24  stokers 
suited  to  600  h.p.  boilers  of  the  B.  &  W.  water  tube 
type.  This  is  the  second  largo  order  ])laced  by  this 
company  for  Roney  stokers,  and  may  be  regarded  as 
a  result  oF  a  year's  successful  op(>ration  oF  the  original 
7,200  h.p.  installation  at  the  Kent  avenue  s1ati(Ui.  As 
this  station  was  originally  ecpiipped  with  flat  grates  for 
hand  firing,  the  mei'ifs  of  mechanical  stoking  have  been 
demonstratc^d  along  the  lines  of  high  economy  and  low 
operating  cost. 


In  the  shingle  mill  of  the  new  Barnet-McDonald 
Lumber  Company,  Limited,  at  New  Westminster,  now 
almost  completed,  the  engine  room  contains  the  Frost 
!\Ianufacturing  Company's  twin  engines,  14  x  18  inch 
cylinder,  (levelof)ing  300  h.p.,  also  a  12  h.p.  engine  di- 
rect connected  to  a,  dynamo  iriannfactiiring  electricity 
for  lighting  i)nrposes.  Tliis  (>Iectrical  apparatus  was 
supplied  and  installed  by  I  he  I  lint  on  Elect  I'ical  Com- 
pany of  Vancouver. 

The  boiler  room,  which  is  an  iron-covered  I)nilding, 
is  located  62  feet  away  from  the  mill,  and  contains  two 
boilers,  each  72  inch  by  18  feet,  running  under  146 
jionnds  pressure.  One  of  these  was  supplied  by  the 
Coldie-Mi'Culloch  Company,  of  Halt,  Ont.,  and  the  other 
by  the  Vulcan  Boiler  Works,  of  New  Westminster. 


^ ^=1^^ ^ 

Central  Steam  Stations  at  Newcastle-on-Tyne,  England    | 

By  C.   H.   Mitchell.  j 


Tlie  population  of  Newcastle  is  now  about  240,000. 
and  it  may  be  said  that  it  is  engajred  almost  entirely  in 
ship-building  and  its  associated  industries.  The'se  al- 
lied works  are  chiefly  for  the  manufacture  of  machin- 
ery and  ordnance,  while  there  are  also  many  chemical 
works,  sheet  and  plate  glass  factories,  potteries  and 
manufactories  of  nails,  files,  spades  and  other  imple- 
ments. 

The  history  of  Newcastle-on-Tyne  from  an  engineer- 
ing point  of  view  commences  with  the  coal  trade,  the 
earliest  mention  of  Newcastle  "coals"  being  in  the 
year  1239.  Sea  borne  coal  soon  found  its  way  to  Lon- 
don, and  strangely  enough  records  show  that  in  1306 


sixteen  establisluiieiits  for  the  four  year  period  ending 
190.5  was  .546  new  vessels,  with  a  net  registered  tonnage 
of  670,000.  For  the  next  four  year  period  this  is  much 
increased  by  the  construction  of  many  large  ships,  not- 
ably the  "Mauretania,"  built  at  Swan  &  Hunter's 
yard.  There  are  now  thirty  graving  and  twenty-four 
repairing  slips.  In  1906  the  coal  and  coke  shipped  from 
the  Tyne  was  over  seventeen  million  tons. 

lentil  quite  recently  all  these  manufacturing  estab- 
lishments owned  and  operated  their  own  steam  power 
stations,  but  within  the  past  ten  years  there  has  rapid- 
ly developed  a  central  station  and  distribution  business 
supplying   electric   current,   and   many   establishments 


Map  of  Newcastle-on-Tyne  and  District. 


the  use  of  what  was  then  called  "sea  coal"  was  pro- 
hibited in  London  by  proclamation  as  "a  public  nuis- 
ance corrupting  the  air  with  its  stink  and  smoke."  The 
later  development  of  the  coal  industry  led  to  improve- 
ments in  mining,  and  with  it  the  rapid  introduction  of 
the  earlier  forms  of  steam  engines  for  pumping  and 
hauling.  It  was  here  that  the  two  Stephensons  did 
their  pioneer  engineering  work,  and  later  Lord  Ann- 
strong  worked  out  his  many  hydraulic  and  ordnance 
inventions;  Sir  Joseph  "Wilson-Swan  his  incandescent 
lamp  (simultaneously  with  Edison),  and  most  recently 
Hon.  C.  A.  Parsons  in  his  steam  turbine. 

That  there  is  now  on  the  Tyne  between  Newcastle 
and  the  sea,  nine  miles  distant,  a  most  renuirkal)le  con- 
stituency for  the  electric  output  of  centi-al  stations  can 
be  readily  seen  by  a  glance  at  the  aci'(iini)aiiyiiig  mii]). 
Tiiere  is /i  continuous  line  of  manufacturing  estalilisli- 
ments  on  each  side  of  the  river  and  an  almost  unbroken 
series  of  docks  and  slips  throughout  the  whole  distance. 
In  the  shipbuilding  industry  alone  tlie  output   of  the 


are  receiving  cuiT(>nt  from  one  of  the  several  central 
stations. 

Of  the  central  steam  station  systems,  that  which  is 
attracting  the  most  attention  is  the  Newcastle  Electric 
Sujiply  Company.  This  organization  commenced  o])er- 
ations  ill  1S9()  with  a  central  station  in  the  centre  of 
the  city  at  Paiidon,  Dene.  By  tiie  end  of  1900  the  plant 
had  a  load  of  only  about  1,600  h.p..  nearly  all  in  single 
phase  lighting  current.  Shortly  after  this,  on  account 
of  tiie  rapidly  increasing  demand,  the  company  erected 
a  larg(>  station  31^.  miles  from  the  city,  down  the  Tyne 
at  Neptune  Bank,  and  with  its  installation  commenced 
a  rapid  expansion  of  Imsiness  in  sujijily  of  power  cur- 
rent. Tills  coiiipjiny  may  be  said  to  lie  the  iiioiieer  gen- 
eniting  concern  in  this  very  large  field. 

The  Xeptuiic  Bniik  Station  was  designed  to  supply 
three  jiIkisc  ciirri'iit  at  .5. .500  volts.  40  cycles:  a  portion 
of  the  installation,  however,  siipjilies  direct  current. 
The  e(piiiiiiieiit  cousists  of  eight  B.  &  W.  boilers,  two 
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500  h.p.  d.  e.  units,  four  1.200  li.p.  three  pliase  alter- 
nators, and  one  3,000  h.p.  Parsons  turbo-alternator. 

The  central  station  of  this  system,  however,  which  has 
attracted  such  marked  attention,  is  the  new  station  at 
Carville,  which  embodies  the  very  latest  practice  in 
power  station  design,  special  attention  having  been 
given  to  continuity  of  supply  with  low  capital  cost  and 
operation  charges.  The  first  commercial  current  was 
delivered  from  tliis  station  in  1904.  Its  location  on 
the  Tyne,  al)out  four  miles  below  Newcastle,  places  it 
very  near  the  centre  of  the  distributing  market,  as  will 
be  seen  by  a  glance  at  the  map.  The  site  has  a  front- 
age of  500  feet  on  the  Tyne,  enabling  an  ample  supply 
of  condensing  water  to  be  obtained,  and  it  also  enables 
coal  to  be  delivered  by  barges. 

Fuel,  the  first  element  in  this  plant,  is  laid  down  by 
railway  or  barge  at  the  station  for  the  low  price  of 
$1.20  per  short  ton.  It  is  the  local  Newcastle  steam 
coal.  Each  boiler  house  has  a  separate  coal  bunker, 
and  the  coal  is  then  delivered  through  automatic  weigh- 
ing machines  to  electrically  driven  chain  grate  stokers. 
The  ashes  are  removed  by  an  automatic  conve.vor,  dis- 
charging directly  into  the  railway  cars.  The  fuel  and 
ashes  are  thus  mechanically  handled  throughout.  On 
the  writer's  visit  to  this  plaiit  in  July,  190(5.  with  11.000 
kw.  being  generated,  there  were  only  three  men  about 
the  boiler  room.  This  fact  of  absence  of  labor  is  typi- 
cal of  the  whole  installation  in  its  design  and  opera- 
tion, and  is  part  of  the  secret  of  its  great  success  com- 
mercially. 

The  general  design  presents  features  of  great  im- 
portance in  modern  central  station  practice  in  the  sul)- 
division  of  the  station  into  a  number  of  independent 
stations  and  the  adoption  of  equipment  then  somewhat 
ahead  of  the  times  (1904),  such  as  the  largest  capacity 
steam  turbines,  water  tube  boilers  of  the  nuirine  typr 
(B.  &  W.  and  Stirling  manufacture),  and  the  automatic 
oil  switch  electrically  operated.  The  station  lay-out  is 
on  the  complete  luiit  system,  that  is,  each  turbo-alter- 
nator unit  has  its  own  condenser,  exciter,  set  of  boilers. 
pumps,  etc.,  but  has  with  the  other  units  a  common 
boiler  house,  coal  bunkers  and  chimney.  The  only 
other  common  .iunction  points  are  the  main  bus  bars 
and  the  circulating  water  system.  Complete  failure  of 
the  station  is  consequentl.v  well-nigh  impossible. 

To  the  r'arviJle  station,  and  es])ecial]y  to  Dr.  C.  II. 
Jlerz,  the  consulting  engineer  of  the  company,  is  the 
credit  of  the  first  trials  in  England  of  very  large  steam 
turbine  units  in  commercial  operation  in  central  station 
practice.  In  the  earlier  3.000  h.p.  luiits  at  Neptune 
Bank  station  (1902),  such  excellent  results  were  ob- 
tained that  there  was  no  hesitancy  in  installing  the  two 
initial  7.000  h.p.  units  in  the  Carville  station  in  1904-5. 
There  are  now  altogether  six  of  these  units  in  opera- 
tion, as  well  as  two  3.000  h.p.  sets.  These  are  all  of 
the-  Parsons  type,  made  at  the  works  of  that  company, 
a  quarter  of  a  mile  down  the  river. 

As  regards  steam  consumption,  in  tests  conducted  by 
Dr.  ^lerz  one  of  the  units,  while  generating  4.900  kw. 
(overloaded)  at  about  fi.OOO  volts,  showed  a  coiisunif)- 
tion  of  15.9  pounds  of  steam  per  kw.  hour,  with  a  steam 
pressure  of  194  pounds,  suT)erheat  at  the  stop  valve 
151  degrees  and  vacuum  of  28. G  inches. 

The  power  turbines  run  at  a  normal  si)eed  of  1.200 
r.ji.m.  and  lia\c  ordinarv  mechanical  governors  which 
hold  to  5  per  cent,  variation  luider  any  load.  There 
are  in  addition  mechanical  safi-ly  i.'overnors  whicii  cut 
off  steam  when  tin-  speed  rises  to  1,400  r.p.m.  The  ad- 
justment of  governors  is  primarily  effected  by  hand, 


but  the  exact  control  is  by  a  solenoid  at  the  switch- 
board, operating  a  ratchet  gear,  current  for  whieh  is 
supplied  from  a  battery.  In  the  specifications  the  speed 
is  not  to  vary  more  than  3  per  cent,  between  no  load 
and  normal  and  not  more  than  5  per  cent,  between  no 
load  and  maximum.  When  running  at  maximum  load 
the  variation  of  speed,  when  %  of  the  load  is  thrown 
off.  must  not  exceed  6  per  cent.  While  these  turbine 
sets  are  called  4,000  kw.,  they  are  each  capable  of  gen- 
erating 5.000  kw.  for  one  hour  or  5,500  kw.  momentar- 
ily. 

A  convenient  arrangement  is  the  placing  of  the  con- 
densers and  pumps  about  10  feet  below  the  level  of  the 
turbine  floor,  but  in  such  a  position  as  to  be  accessible 
to  the  crane. 

The  alternators  are  three  phase  revolving  field  type, 
whieh  at  normal  speed  generate  at  5,750  volts  and  40 
cycles.  The  exciters  are  two  pole  machines,  mounted 
on  the  shaft  remote  from  the  turbine,  the  armatures 
beintj  connected  to  the  field  of  the  alternators  without 
field  rheostats;  there  are,  however,  regulating  rheo- 
stats inserted  in  the  field  circuits  of  the  exciters,  cur- 
rent for  which  is  supplied  by  a  battery.  The  exciters 
have  carbon  bru.shes,  which  have  given  good  satisfac- 
tion. 


3,500-k.wr.  Turbo-Alternator  in   the  Carville  Station  of 
the  Newcastle-on-Tyne  Electric  Supply  Company. 

The  switching  devices  at  the  time  of  their  instal- 
lation were  comi)aratively  new,  but  now  excite  much 
less  curiosity.  The  points  striven  after  in  the  design 
of  the  gear  were  mainly  isolation  of  circuits,  especially 
in  cables,  auxiliary  apparatus  and  outgoing  feeders; 
the  switch  house  was  absolutely  fireproof  and  extension 
was  especially  provided  for.  This  necessitated  a  very 
long  switchboard,  and  the  multiplication  of  galleries, 
there  being  fcuir  and  a  cable  basement.  The  two  top 
galleries  contain  bus  bars;  the  ground  floor  has  instru- 
ments, transformers,  etc.,  while  the  main  switches,  mo- 
tor operated,  arc  on  the  second.  The  switchboard  is, 
rather  than  a  board,  a  wall  built  up  of  concrete  slabs 
into  cells  or  narrow  chambers  enclosed  by  iron  doors. 

Eor  distribution,  current  is  conveyed  through  about 
80  miles  of  20,000  volt  transmission  s.ystem  to  some  38 
sub-stations,  of  which  12  are  for  traction,  about  8  for 
lighting,  and  the  remainder  motor  load  for  industrial 
jiurposes.  The  total  sub-station  capacity  in  1907  was 
about  48,000  h.p.  The  amount  of  power  sui)plied  for 
the  various  classes  of  works  in  190(5  was  a  (maxinuim) 
total  of  about  5.300  h.p.  Of  the  30  large  power  con- 
sumers from  Ibis  jjlant  in  the  Newcastle  district,  about 
20  use  three  phase,  while  the  rcnuiinder  use  direct  cur- 
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reut.  In  one  of  the  largest  customer's  installations  35 
induction  motors,  from  2  to  75  h.p.,  and  aggregating 
900  h.p.,  are  in  operations. 

The  rates  at  which  energy  is  supplied  are  as  follows : 
For  lighting,  Ti/o  cents  per  kw.  hour;  for  heating,  3 
cents  per  kw.  hour.  For  power  the  rates  depend  upon 
the  usual  circumstances,  such  as  amount,  hours  of  use. 
load  factor,  etc.  The  average  price  per  kw.  hour  ob- 
tained by  the  company  in  1906  from  all  sources  was  1.9 
cents,  while  the  cost  of  production  was  1.1  cents  per 
kw.  hour.  Figures  for  1907  are  not  available,  but  it 
Avas  estimated  that  the  cost  of  production  would  be  re- 
duced to  0.7  cents  per  kw.  hour,  and  that  the  sales 
would  reach  83  million  units  (kw.  h.).  A  recent  con- 
tract now  in  operation  with  the  Castuer  Kellner  Alkali 
Company,  Avho  were  erecting  works  alongside  and  tak- 
ing pow"er  direct  from  the  generators,  is  said  to  be 
based  on  a  supply  of  24  million  units  per  annum  and 
that  it  would  figure  (continuous  process  24  hours  per 
day)  to  the  extraordinary  low  price  of  $21  per  horse- 
power year. 

Commercially  and  financially  this  company's  instal- 
lation is  a  signal  success.  The  first  cost  of  the  present 
plant  is  said  to  be  at  about  $72  per  kw.  complete.  It 
has  paid  dividends  at  the  rate  of  8  per  cent,  every  year 
since  1897,  and  it  has  consequently  been  able  to  market 
new  issues  of  capital  at  a  premium — the  amount  of 
such  premiums  up  to  1905  having  been  over  $700,000 
— and  out  of  this  it  has  within  the  later  years  entirely 
replaced  its  original  sy.stem  installed  in  1890.  The 
present  authorized  capital  amounts  to  about  eight  mil- 
lion dollars. 


The  Father  of  Canadian  Telegraphy. 

Eighty  years  of  age  and  still  in  the  harness,  is  a 
boast  which  few  men  can  make.  Mr.  H.  P.  Dwight, 
President  of  the  Great  North  Western  Telegraph  Com- 
pany, is  able  to  do  so  and  to  take  satisfaction  out  of 
the  fact  that  he  is  not  occupying  any  sinecure  in  his 
old  age.  Five  years  ago  Mr.  Dwight  retired  from  the 
active  management  of  the  company  to  become  its  presi- 
dent and  it  was  thought  at  the  time  by  those  who  did 
not  know  him  intimately  that  this  was  an  easy  way  of 
letting  him  down  and  enabling  him  to  retire  and  enjoy 
a  rest  for  the  remainder  of  his  days.  But  IMr.  Dwight 
did  not  see  it  in  this  light,  and  a  few  days  ago  when  a 
representative  of  the  ''Canadian  Electrical  News"  call- 
ed upon  him,  he  found  Mr.  Dwight  just  about  as  active 
as  ever.    In  fact  the  reception  he  received  was  a  breezy 


Montreal's  Light  Rates  Reduced. 

The  Montreal  Liiilit.  Heat  &  Power  Company  have 
ainiounccd  the  following  revision  and  redurtioii  in  rat^■^ 
for  lighting  service. 

The  present  rates  of  15  cents  per  kilowatt  hour  less 
5  per  cent,  on  one  year  contracts  and  15  cents  per  kilo- 
watt hour  less  15  per  cent,  on  five  year  contracts,  f<>r 
all  current  consumed,  for  residential  and  commercial 
purposes  will  be  reduced  as  follows  : 

Residential  Service. — One  year  contracts,  "primai-y 
usage"  of  first  30  hours.  15  cents  per  kilowatt  hour  with 
a  rebate  of  10  per  cent.;  "secondary  usage,"  15  cents 
per  kilowatt  hour  with  a  rebate  of  50  per  cent.  Five 
year  contracts,  "primary  usage"  of  first  30  hours,  15 
cents  per  kilowatt  hour  with  a  rebate  of  20  per  cent. ; 
"secondary  usage,"  15  cents  per  kilowatt  hour  with  a 
rebate  of  fiO  per  cent. 

Commercial  Service. — One  year  contracts,  "primary 
usage,"  of  first  60  hours,  15  cents  per  kilowatt  hour, 
with  a  rebate  of  10  per  cent.;  "secondary  usage."  15 
cents  per  kilowatt  hour  with  a  rebate  of  50  per  cent. 
Five  year  contracts,  "primary  usage,"  of  first  60  hours, 
15  cents  per  kilowatt  hour  with  a  rebate  of  20  per 
cent.;  "secondary  usage,"  15  cents  per  kilowatt  hour 
with  a  rebate  of  60  per  cent. 

Gas  Lighting  Service. — The  present  contract  wifh  Ihr 
City  of  Montreal  for  tlie  supply  of  gas  to  citizens,  does 
not  expire  UTitil  1910.  Tlie  company  have,  however,  de- 
cided to  allow  an  immediate  rel)ate  of  five  cents  per 
thousand  cubic  feet  of  lighting  gas  consumed.  efFecti>'e 
on  .Tune  bills.  It  is  the  company's  intention  to  further 
reduce  the  cost  of  gas  lighting  .service  and  eventually 
supply  both  lighting  and  fuel  gas  through  one  meter. 
The  company  also  intends  to  make  further  reductions 
in  rates  from  time  to  time  as  conditions  admit. 
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H.   P.   Dwight,   President  of  G.N.W.   Telegraph  Co. 

announcement  from  Mr.  Dwight  that  he  was  too  busy 
to  be  able  to  give  anything  in  the  form  of  an  inter- 
view. He  made  things  pleasant  for  his  visitor,  how- 
ever, and  subsequently  placed  him  in  touch  with  the 
desired  informat ion. 

Mr.  Dwight  went  into  harness  so  early  In  life  that 
it  would  probal>ly  be  more  than  he  could  stand  to-day 
if  he  had  to  lay  it  aside.  He  is  the  knid  of  man  who 
cannot  put  up  Avith  idleness.  No  single  life  could  be 
more  intinuitely  connected  with  the  growth  of  a  busi- 
ness than  Mr.  Dwight 's  has  been,  with  that  of  the  tele- 
grapli  in  general  and  of  the  Great  North  "Western 
I'elegraph  Company  in  particular.  He  commenced 
life  as  a  telegrapher  in  the  days  when  telegraphy  was 
scarcely  more  than  an  experiment.  He  schooled  him- 
self in  the  art  of  telegraphy  as  a  lad,  and  In  the  short 
space  of  a  year  and  a  half  become  one  of  the  most  ex- 
pert telegraphers  of  his  day.  Since  then  he  has  wit- 
nessed the  nuu-ch  of  telegraphy  across  and  up  and 
down  the  continent  and  has  ever  been  in  the  front 
ranl\  of  the  advance. 

Jlr.  Dwight  was  born  on  December  23rd,  1828,  on  a 
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farm  near  tlie  village  of  Belleville,  Jefferson  county, 
N.  Y.  He  lost  his  parents  when  he  was  a  boy  and  was 
left  with  a  useless  farm  and  a  future.  The  future 
turned  oiat  to  be  the  more  valuable  of  his  inheritances. 
At  the  age  of  nineteen  he  entered  the  service  of  the 
IMontreal  Telegraph  Company  as  an  operator.  The  com- 
pany was  then,  just  organized,  and  Mr.  Dwight  was 
.stationed  at  Belleville,  Ont.  The  story  of  his  appli- 
cation for  this  position  is  worth  telling.  He  left  his 
farm  soon  after  it  became  his  own  and  launched  forth 
into  the  world  to  earn  a  livelihood.  The  telegraph  line 
had  just  been  completed  between  New  York  and  Buf- 
falo, with  a  branch  from  Syracuse  to  Oswego.  With 
young  Dwight  it  was  a  case  of  "Pike's  peak  or  bust," 
and  he  determined  to  scale  the  peak.  He  tramped  over 
the  corduroy  roads  to  Syracuse  and  begged  hard  for 
the  privilege  of  learning  telegraphy  in  the  Oswego 
office  of  the  new  company.    The  permission  was  grant- 

Mr.  Dwight's  Arrival  In  Canada. 
ed  and  he  plodded  away  to  the  town  where  he  was  to 
learn  the  meaning  of  the  dots  and  dashes.  A  year  and 
a  half  later  he  was  one  of  the  best  operators  in  New 
York  state.  But  he  was  young  and  ambitious  and  be- 
ing dissati.sfied  with  his  position  cast  about  for  better 
opportunities. 

Hearing  that  lines  were  being  erected  in  Canada  he 
wrote  to  Mr.  C.  S.  Wood  asking  for  a  position  with 
the  Montreal  Company.  The  answer  he  received  was 
short  and  to  the  point.  It  was  "as  soon  as  you  are 
qualified  to  do  the  work  come  on."  He  came  on  at 
once  and  has  been  "coming  on"  ever  since. 

Operators  were  rare  birds  in  those  days  and  Mr. 
Wood  met  the  young  man  when  he  landed  at  King- 
ston. On  September  27th,  1847,  Mr.  Dwight,  then  the 
operator,  now  the  president,  opened  his  key  and  sent 
a  message  to  Montreal.  There  were  only  twelve  of- 
fices on  the  line  at  that  time  and  when  Mr.  Wood 
heard  the  young  man  sending  messages  with  the  speed 
of  an  expert  he  returned  to  Montreal  leaving  Dwight 
in  charge  of  the  Belleville  office.  Less  than  three 
months  later  Mr.  Dwight  received  a  message  saying 
"come  to  Montreal."  There  were  no  railways  in  Cana- 
da then  and  Mr.  Dwight  made  the  journey  to  Montreal 
in  a  stage.  There  he  remained  until  1850  when  the 
lines  were  extended  to  Toronto  and  he  was  sent  to  the 
new  office.  Again  he  travelled  by  stage  over  the  coun- 
try that  one  covers  to-day  in  a  night  while  sleeping  in 
a  pullman.  The  roads  were  bad,  the  hotels  were  worse 
and  the  vehicles  of  the  day  were  worst.  During  the 
first  year  of  his  work  in  Toronto  Mr.  Dwight  received 
and  sent  every  message  that  came  to  or  went  from  the 
city.  lie  had  one  little  messenger  boy,  a  Scotch  lad 
with  an  accent  and  a  plaidi(N  but  the  boy  was  ambi- 
tious and  hardworking  and  hustled  about  with  the 
mcssatres  probably  faster  than  any  of  the  boys  of  to- 
day, thdugh  he  had  no  bicycle  or  street  car  to  assist 
him.  Tlie  lad  is  still  in  the  employ  of  the  company 
although  he  has  outgrown  his  youth.  He  is  known  as 
Robert  F.  Easson,  superintendent  of  the  press  depart- 
ment f)f  the  fonipany's  lines. 

Soon  after  his  arrival  in  Toronto,  Mr.  Dwight  became 
general  Western  superintendent  for  the  company. 
Three  years  after  the  success  of  Morse  had  been  dem- 
onstrated, the  first  telegraph  line  in  Canada  had  been 
established.  Buffalo  had  etfected  communication  with 
Niagara  Falls  and  it  M-as  desired  to  extend  the  wires 
on  to  Toronto.  To  that  end  the  Toronto,  Hamilton, 
Niiiirara  Fails  and  St.  Catharines  Klectro-Magnct  ir 
Telegraph  Company  were  incorporated  with  a  capital 


of  $16,000.  They  built  what  was  described  as  "an 
honest  and  well  appointed  line."  The  Montreal  Tele- 
graph Company  also  entered  the  field  in  1897  with  a 
capital  of  $60,000  to  construct  a  line  from  Toronto  to 
Quebec  city.  This  company  subsequently  acquired  the 
line  to  the  Falls.  Meanwhile,  in  the  east,  the  British 
North  American  Electrical  Association  was  endeavor- 
ing to  connect  Quebec  with  the  Lower  Provinces.  For 
some  years  the  line  ended  at  Riviere  du  Loup.  Its 
first  month's  receipts  were  only  $56  and  the  subse- 
quent months  were  not  financially  successfid.  Conse- 
quently this  company  and  another  concern — The  Ameri- 
can Telegraph  Company — were  eventually  turned  over 
to  the  Montreal  company. 

At  the  time  therefore,  when  Mr.  Dwight  was  made 
general  Western  superintendent  of  the  Montreal  Com- 
pany, the  system  was  growing  extensively.  So  also 
was  the  man  who  was  to  control  it.  Mr.  Dwight's  in- 
structions on  taking  office  as  Western  superintendent 
were  to  extend  the  lines  throughout  Ontario  as  he 
thought  advisable.  Sir  Hugh  Allan  was  at  that  time 
president  of  the  company.  An  important  rival  entered 
the  field  in  1868,  when  the  Dominion  Telegraph  Com- 
pany was  organized.  This  company  soon  covered  all 
important  points  between  Detroit,  Buffalo  and  Quebec. 
It  offered  vigorous  competition.  There  was  cutting  of 
rates,  and  hustling  for  business.  Finally,  In  1881,  the 
Great  North  Western  Telegraph  Company  absorbed 
both  the  Dominion  and  the  Montreal  companies  imder 
the  general  management  of  ]\Ir.  Dwight,  who  became 
president  in  1902.  In  1886  a  powerful  competitor 
arose  in  the  C.  P.  R.  company,  which  estal)lished  itself 
in  the  principal  cities  of  the  Dominion  and  was  not 
destined  to  be  absorbed. 

One  of  Mr.  Dwight's  most  notable  services  to  the 
company  and  to  the  Dominion  of  Canada,  occurred  at 
the  time  of  the  Fenian  raid.  He  knew  every  acre  of 
land  on  the  frontier  of  Ontario,  for  he  had  trav(!lled 
it  scores  of  times,  and  when  the  trouble  came  he  sat  in 
his  office  at.  Toronto  in  close  touch  with  the  Dominion 
Government  and  received  from  his  operators  from  the 
front,  full  and  accurate  reports  of  the  trouble,  and  of 
the  movements  of  the  invaders.  These  he  quickly  sent 
to  Ottawa  and  it  was  due  to  Mr.  Dwight.  more  pcrhai)s 
than  to  any  one  man,  that  prompt  action  was  taken. 
During  the  Northwest  rebellion  in  1885  he  also  render- 
ed similar  service  to  the  Government,  enlightening 
them  through  the  medium  of  his  operators,  whom  lie 
had  scattered  throughout  the  most  remote  districts  of 
the  country.  His  services  in  this  connection  were  pub- 
licly acknowledged  by  the  Minister  of  Militia  in  Parlia- 
ment. 

A    Few    Reminiscences. 

When  Mr.  Dwight  is  in  a  reminiscent  mood  he  can 
I'ecall  many  interesting  events  of  the  early  days  in 
Canada.  "I  iiave  very  lively  recollections,"  he  said, 
"of  llaiiiilliin  in  the  old  stage  coaching  days.  It  was 
a  lively  town  in  those  days  when  the  stages  drove  up 
before  the  old  city  hotel  at  seven  o'clock  in  the  morn- 
ing, and  we  started  off  for  London  :  where  we  arrived 
generally  about  nine  p.m.  and  thought  we  had  made  a 
pretty  good  day's  journey.  When  the  Great  Western 
IJailway  was  being  built  I  used  to  think  what  a  grand 
thing  it  would  be,  to  go  on  board  a  train  at  Hamilton 
and  reach  London  in  two  or  three  hours.  There  was 
not  a  mill!  of  railway  in  the  province  of  Ontario  when 
1  eame  to  Toronto  in  1850." 

.Mr.  Dwight,  has  always  taken  an  active  Interest  in 
livie  government  and  has  identified  himself  with  every 
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progressive  movement  in  that  directiou.  He  was  one 
of  the  pioneer  promoters  of  the  electric  lighting  in  Tor- 
onto. The  telephone  also,  in  its  early  and  experimental 
days,  had  the  benefit  of  his  wide  electrical  knowledge. 
The  first  telephone  wire  ever  used  in  Toronto  was 
striuig  between  his  private  residence  and  the  testing 
station.  It  is  not  so  many  j'ears  ago,  even  now,  when 
a  man  bearing  in  his  pocket  a  small  parcel,  and  in  his 
mind  a  secret,  called  on  jMr.  Dwight.  He  was  the  in- 
ventor of  an  improved  incandescent  light.  It  had 
never  been  seen  in  Toronto  before.  The  inventor  had 
shown  it  to  two  or  three  prominent  men  who  looked 
at  it  with  suspicion.  Mr.  Dwight  saw  it,  and  with  the 
same  keen  eye  that  saw  a  future  for  wires  in  Ontario's 
remotest  places,  he  saw  the  future  for  the  incandescent 
light,  aiui  fitting  up  a  battery  he  fathered  the  inven- 
tor's idea.  The  first  light  from  an  incandescent  lamp 
in  Toronto  shone  from  Mr.  Dwight 's  own  office. 

Another  of  Mr.  Dwight 's  reminiscences  is  of  the  early 
days  in  Toronto.  Wagons  were  often  mired  in  the 
mud  on  Jarvis  street  opposite  what  is  now  an  exclusive 
residential  part.  Rosedale  was  a  mystery,  save  to  the 
man  M'ho  wanted  to  tramp  through  forest,  and  it  was 
here  tliat  Mr.  Dwight 's  executive  ability  became 
noticeable.  He  was  given  a  free  hand  and  invited  to 
make  suggestions  and  do  things.  With  business  eye 
and  intuition,  he  saAV  Ontario's  future,  and  gangs  of 
men  were  sent  broadcast  throughout  the  province  to 
string  the  company's  wires.  One  day  he  received  the 
following  sarcastic  wire  from  Montreal,  "Aren't  there 
any  more  sawmills  you  can  reach  with  wires?"  Other 
extensions  were  made,  however,  and  Mr.  Dwight 's 
policy  was  sustained. 

The  popularity  of  the  telegraph  has  lieen  largely  due 
to  the  cheapness  of  its  rates.  During  the  era  of  expan- 
sion Mr.  Dwight  discovered  that  cheapness  was  a  prime 
factor  in  development.  The  principK;  of  multiplied 
small  profits,  which  in  our  times  has  produced  penny 
postage,  a  three  cent  mileage  on  railroads,  five  cent 
trolle^y  fares,  the  cent  newspaper,  and  five  cent  sugar 
led  in  Mr.  Dwight 's  early  days,  and  at  his  suggestion, 
to  the  flat  rate  of  twenty  five  cents  on  all  messages, 
regardless  of  distance.  The  cut  rate  both  simplified  and 
increased  business.  Under  Mr.  Dwight 's  management 
the  G.  N.  W.  has  grown  from  a  small  company  with  a 
f(>w  offices  to  one  ojierating  a  great  network  of  lines. 
Since  ]S47  there  bav(!  been  established  30.216  miles  of 
fi'legraphic  communication  in  Canada,  with  a  wire 
mileage  of  86,207.  There  are  now  2,696  offices  trans- 
mitting about  6,000,000  messages  annually. 

One  of  the  secrets  of  Mr.  Dwight's  wonderful  health 
is  his  love  for  the  open  air.  In  the  fall  and  summer 
he  is  a  regular  follower  of  the  deer  runs  and  trout 
streaiMS.  With  his  gun  and  his  fisliing  rod  he  ])cne- 
trates  to  the  country  whci'c  the  wire  never  flashes,  and 
where  he  cannot  be  molested  with  telegrams.  His  mind 
is  singtdarly  attracted  by  the  great  spaces  and  the  soli- 
tudes as  well  as  by  the  cities  and  the  busy  haunts  of 
men.  All  the  way  from  the  stump  farm  to  the  presi- 
dency of  the  Gr.  N.  AV.  his  life  has  l)een  one  of  strenuous 
optimism.  In  his  office  he  has  his  finger  on  the  jjuIsc  (if 
business,  yet  he  can  turn  from  tliat  to  an  act  of  pliilaii- 
thropy  or  charity  on  a  moiiKMit's  notice.  Men  of  great 
mark  have  risen  from  under  his  hands.  Dilatory  men 
have  learned  from  him  the  golden  fruits  of  diligence. 
But  he  is  still  the  simple  souled  H.  P.  Dwight,  wonder- 
ing as  much  at  the  incredable  promise  of  electricity,  as 
he  did  on  the  day  when  he  first  heard  the  telegraph 
wire  Inun  over  the  stump  fields  of  Oswego. 


This  is  briefly  a  story  of  a  man  and  a  system.  What 
that  system  has  become  in  the  development  of  Canadian 
civilization  is  the  story  of  hundreds'  of  newspapers, 
gridirons  of  railways,  lines  of  steamships,  sessions  of 
parliament,  grain  and  stock  markets,  money  markets 
and  weather  bureaus. 

Mr.  Dwight's  business  key  note  is  the  word  which 
sums  up  telegraphy — despatch.  Crossing  a  street,  he 
takes  a  short  cut.  Arrived  in  his  office  he  sits  dowu 
with  his  hat  and  overcoat  on  to  finger  over  a  handful 
of  despatches.  Eighty  years  of  looking  have  left  his 
blue  eyes  scornful  of  spectacles.  Urn  carries  his  youth 
into  his  old  age  and  remembers  every  detail,  because 
he  has  a  working  mind.  A  telegraph  instrument  is  not 
more  a  symbol  of  restless  energy.  With  great  rapidity 
he  turns  from  a  despatch  to  a  handshake  and  two  sec- 
onds after  his  friend  has  gone,  he  is  buried  again  in  his 
work. 


British  Machinery  In  Canada. 

Electrical  machinery  manufactured  in  Great  Britain 
has  already  obtained  a  strong  hold  upon  ttie  Canadian 
market  and  continues  to  increase  in  popularity.  Cana- 
dian representatives  of  English  firms,  who  are  in  a 
position  to  supply  goods  on  short  notice  are  finding 
an  ever  enlarging  demand  for  their  articles.  We  un- 
derstand that  the  Gas  and  Electric  Power  Company 
whose  offices  are  situated  in  the  Stair  Building,  Toi'on- 
to,  are  in  a  position  to  supply  alternating  current  ma- 
chinery of  almost  any  size.  The  company  whom  they 
represent,  the  Electric  Construction  Company  of  Wol- 
verhampton, England,  recently  installed  three  units  of 
3,000  k.  w.  each.  A  cut  of  the  armature  ring  is  shown 
in  their  advertisement  on  page  12.  This  machinery 
appears  to  be  of  very  high  grade  manufacture.  There 
are  many  special  features  about  its  design  which  are 
worth  noting.  The  rotating  field  is  built  up  entirel.v 
of  laminations,  except  of  cinirse.  the  spokes  of  the  wheel 
which  are  of  eastings.  These  machines  are  ccuipled 
direct  to  the  engine  on  each  side  by  steam  units  of 
2,000  h.p.  each. 

They  also  are  handling  a  very  high  grade 
alternating  current,  polyphase  motor  for  60  or  25  cycle 
circuits,  the  winding  being  of  a  patent  design.  By 
this  means  considerable  money  is  saved  in  the  price  of 
the  machines,  .vet  at  the  same  high  efficiency  is  obtain- 
ed, together  with  the  best  of  workmanship.  The  com- 
pany are  also  manufacturers  of  high  grade 
iiitcrpolar  direct  current  machines.  These  are 
fitf(>d  with  commutating  poles,  which  overcome  the 
difficulty  of  sparking  at  the  commutator.  Sparking  is 
practicall.v  done  away  with  entirely.  The  machine  is 
capal)le  of  handling  any  load  uj)  to  a  certain  tempera- 
tui'e.  In  other  words,  it  is  not  rated  by  tiie  spai'king 
at  tile  cotiimutator,  but  at  a  safe  working  tem])erature 
of  the  winding.  These  machines  are  made  for  all  stan- 
dard voltages  and  the  company  is  able  to  make  quick 
delivery. 

The  Gas  and  Electric  Power  Company  are  also  the 
sol(>  agents  for  IMessrs.  Ferraiiti,  Ltd.,  of  HoUinwood, 
Kiigland,  who  are  well  known  for  their  high  grade 
electrical  in.struments  and  switch  boards  of  both  high 
and  low  tension.  They  are  now  doing  (]nite  an  exten- 
sive business  in  Canada  in  electrical  integrating  watt- 
meters. These  meters  have  to  their  credit  an  extrenu»- 
ly  simple  design.  The  instrument  is  free  from  compli- 
eatioTis  and  possesses  very  few  parts  that  are  likel.y  to 
cause  any  troidile.  It  has  an  extremely  low  starting 
curr(nit  of  only  one-tenth  of  an  ampere,  and  tlu?  makers 


(IAKTADTAN    KLKC'TIUOATj    JvTEWf? 


37 


protect  it  by  responsible  guarautees.  Tiiese  meters 
are  made  both  alternatiug  curreut  and  direct  current, 
and  the  company  also  manufacture  polyphase  meters 
of  similar  design. 

The  Gas  and  Electric  Power  Company  have  recently 
obtained  an  order  for  a  year's  supply  for  these  instru- 
ments from  one  of  the  largest  municipalities  in  Canada, 
while  other  corporations  and  companies  are  taking  a 
livcily  interest  in  them.  The  ]\Iessrs.  Ferranti,  hold 
sixty  per  cent,  of  the  business  in  Great  Britain  and 
supjily  all  European  countries  with  these  meters.  They 
have  secured  orders  for  10,000  instruments  for  Milan, 
Italy,  where  the  competition  M'as  of  the  severest  nature 
both  for  prices  and  design.  The  manufacturers  have  an 
output  of  some  50,000  meters  a  year,  and  are  well  able 
to  take  care  of  any  contracts  they  are  able  to  secure  in 
Canada.  Delivery  can  be  made  from  stock  in  Canada 
Init  for  large  orders,  has  to  be  made  from  Great  Britain. 
This  can  be  done,  however,  in  from  fourteen  days  to 
three  weeks. 

The  Gas  and  Electric  Power  Company's  switch 
boards  are  exceptionally  good,  both  as  regards  value 
and  design.  Their  great  stability  is  a  point  in  their 
favor  yet  at  the  same  time,  the  utmost  care  has  been 
taken  to  obtain  the  best  electrical  results.  Their  prices 
make  them  very  interesting  to  prospective  buyers.  The 
company  are  manufacturing  switch  boards  in  Toronto 
and  are  in  a  position  to  supply  boards  suitable  for 
generator  plants,  either  alternating  or  direct  current 
or  for  ])anel  board  work.  They  are  also  agents  for  the 
supply  of  paper  insulated  lead  covered  cables. 

In  regard  to  the  Ferranti  meter  it  should  be  noted 
that  the  dial  is  of  a  eyclo  meter  type  of  apparently 
(extreme  simplicity,  as  shown  in  cut  of  their  advertise- 
ment on  page  12.  The  thousands  of  meters  that  have 
l)een  sent  out  have  proved  that  this  design  is  far  pre- 
f('ral)le  to  that  with  the  ordinary  set  of  train  wheels. 
The  dial  and  the  general  design  of  these  meters  are 
shown  in  the  cuts.  The  Gas  and  Electric  Power  Com- 
pany are  also  handling  an  enclosed  flame  arc  lamp, 
of  seventy  hours'  duration  which  they  claim,  is  the 
only  successful  enclosed  flame  arc  lamp  which  has  yet 
been  placed  upon  the  market. 


I)(  s[iali'h('s  from  Washington  recently  made  it  appear 
that  tlic  |)as.sing  of  a  treaty  settling  the  question  of  the 
us(!  of  Niagara  waters  as  between  the  United  States  and 
Canada  was  'being  held  up  by  the  refusal  of  the  Domin- 
ion to  come  to  terms.  A  despatch  from  Ottawa,  on  the 
other  hand,  says:  Opposition  to  the  conclusion  of  the 
treaty  comes  not  from  Canada,  but  from  the  United 
States  Senate.  The  Canadian  Government  has  been  all 
along  willing  to  abide  by  the  arrangement  reached  some 
years  ago  by  the  International  (VimmLssion  and  incorpor- 
ated in  the  Burton  Act  of  the  United  States.  That  ar- 
rangement regulating  the  amount  of  water  to  be  taken 
from  Niagara  Falls  on  each  side  of  the  boundary  expires 
in  June  of  next  year,  unless  the  Act  is  then  extended. 
It  was  the  expectation  of  the  Government  that  the  pres- 
ent treaty  negotiations  would  result  in  an  agreement  to 
perpetuate  the  present  arrangement,  but  the  United 
Senate  now  seems  to  be  blocking  the  proposal. 

A  recent  decision  given  by  the  New  Jersey  Bench,  to 
the  effect  that  individual  States  have  jurisdiction  over 
rivers  contiguous  thereto,  further  complicates  the  situa- 
tion. It  had  ])een  supposed  that  tlie  Ftnleral  Government 
of  th(!  Republic  had  to  deal  with  all  international  waters 
by  treaty,  l)ut  this  decision  of  the  court  now  throws  some 
doubt  on  the  matter. 


A  Leading'  Lamp  Manufactory. 

An  important  Canadian  industry  is  the  Ontario  Lan- 
tern &  Lamp  Company,  of  Hamilton.  This  firm  have 
])een  in  the  light  producing  business  for  eighteen  years 
and  have  met  with  deserved  success.  Their  business  is 
confined  almost  exclusively  to  producing  goods  for 
lighting  purposes,  from  the  common  kerosene  lamp 
burner  to  the  highest  standard  of  incandescent  lamps. 
In  comiection  with  this  article  is  published  a  portrait 
of  jMr.  W.  H.  Ginder,  the  president  and  manager  of  th« 
compan.v.  Mr.  Ginder  came  to  the  company  four  years 
ago  in  the  capacity  of  superintendent.     lie  is  a  pi-ac- 
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W.   H.  Ginder,  President  and  Manager  of  the   Ontario 
Lantern  and  Lamp  Company. 

tical  man  and  has  "made  good"  to  such  an  extent  that 
he  is  now  the  head  of  the  concern. 

The  company's  trade  has  grown  very  rapidly  dur- 
ing the  past  few  years  and  they  have  been  obliged  to 
greatly  increase  their  premises.  The  contract  was  re- 
cently let  for  a  new  building  with  a  floor  space  of  7,000 
stpiare  feet,  to  be  erected  at  a  cost  of  .$5,000.  The  ne\v 
premises  will  be  equipped  with  the  most  modern  lamp 
machinery  for  the  exclusive  manufacture  of  Bril- 
liant and  Slielhy  incandescent  lamps.  The  company 
have  publisiu'd  a  vei'v  handsome  catalogue,  whjcli  lliey 
will  be  pleased  t<i  send  to  anyone  in  coiniectiou  with 
the  trade. 


X  Cells  Dry  Batteries  are  Popular. 

The  X  cell  dry  i)atl cries  whicli  have  hecn  pljii'cd  on 
the  Canadian  market  l)y  Electrical  Specialties,  Limit- 
ed, of  12-16  Shuter  street,  Toronto,  have  been  very  fav- 
orably received.  We  understand  from  the  general  man- 
ager, Mr.  Alfred  Landau,  that  he  is  daily  in  receipt  of 
letters  from  customers  expressing  the  greatest  satisfac- 
tion with  the  quality  of  tlie  cells.  Their  factory  is 
now  turning  out  a  larger  type,  known  as  No.  7,  whose 
recuperative  power  is  very  high. 
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A  Modern  Telephone   Exchange 

The  British  Cohimbia  Telephone  Company's  Equipment  at  Vancouver. 
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If  but  one  thing  were  needed  to  convince  a  visitor 
to  Vanc-onver,  of  the  wonderful  growth  of  Canada's 
Western  Gateway,  a  visit  to  the  new  exchange  and 
head  office  building  of  the  British  Columbia  Telephone 
Company,  Limited,  on  Seymour  street,  Vancouver, 
would  accomplish  that  result. 

The  new  building  is  of  soli<l  brick,  cement  and  steel 
structure,  rising  three  stories  above  the  basement,  and 
covering  an  area  45  by  120  feet.  It  is  of  fireproof  con- 
struction throughout,  with  cement  floors  and  siairway, 
and  stc(d  fire  escapes.     Messrs.  Dalton  &  Evcleigh,  of 


*.*^ 


Coming  back  to  the  front,  and  to  the  right  of  the 
entrance,  is  the  general  manager's  office,  the  windows 
of  which  overlook  the  street.  This  is  succeeded  in  turn 
l)y  the  stenographer's  office,  the  special  agent's  office, 
and  the  large  general  office,  each  in  the  order  named. 
A  feature  of  the  general  office  is  the  large  vault,  which 
has  been  specially  fitted  up  with  metallic-  filling  equip- 
ment. At  tlie  rear  end  of  the  general  office  is  the  scf- 
retary's  office.  This  opens  into  a  large  Boai"d  room, 
about  13  by  20  feet.  All  the  offices  are  well  lighted, 
the  company  owning  the  land  for  thirty  feet  on  the 
sides  of  the  building. 

On  ascending  the  stairs  to  the  first  floor  above  the 
ground  floor,  one  finds  the  upper  landing  is  located  al- 
most exactly  in  the  centre  of  the  flat.  The  front  half, 
an  area  about  50  feet  long  and  the  full  width  of  the 


B.C.  Telephone  Company.— New  Head  Office  and  Exchange. 

Vancouver,  were  the  architects,  and  Baynes  &  lloric, 
the  contractors  in  charge. 

Entering  off  Seymour  street,  the  visitor  is  in  a  beau- 
tifully appointed  public  corridor  about  38  feet  long  by 
IT)  fciL't  in  width.  On  the  left  are  the  local  offices,  in- 
cluding the  local  manager's  office.  At  the  rear  end  of 
this  hall,  a  number  of  public  telephone  booths  arc  lo- 
cated. Here  the  public  hall  proper  ends,  but  passing 
through  a  doorway  at  the  end,  one  enters  a  long  jiass- 
age  a])0ut  six  feet  wide,  running  clear  through  to  t)i<> 
.janitor's  quarters  at  the  rear  of  the  building.  On  the 
left  of  this  passage,  and  immediately  following  the  lo- 
cal offices,  is  the  wide  concrete  stairway;  a  sid"  en- 
trance, for  employees  use  only,  being  situated  at  this 
])oiiit.  IJcyond  the  stairway  is  the  general  rorciuiin's 
department,  consisting  of  two  rooms,  one  of  vvhicli  is 
the  installer's  room. 

Beyond  this  again  is  the  janitor's  rcsidciic  ■.  extend- 
ing across  the  rear  of  the  building,  inid  consistnig  of 
three  large  rooms,  bedroom,  kitchen  ;md  living  room, 
respectively. 


B.  C.  Telephone  Company.— Switchboard— Long  Distance 
Board  on  the  Left. 

building,  is  given  up  entirely  to  the  power  plant,  fuse 
panels  and  the  distributing  racks,  with  the  battery 
room,  about  11  by  25  feet,  occupying  one  corner.  This 
battery  room  contains  one  set  of  24  volt,  380  amjierc 
hour  batteries,  and  another  smaller  set  of  24  volt,  100 
ampere  hour  batteries.    This  last  is  a  booster  set. 

Outside,  in  the  larger  room,  is  the  power  switch- 
board, equijjped  with  volt  meters,  circuit  breakers, 
rheostat  and  auto  starters.  The  other  equipment  of 
this  room  includes  a  25  horse  power  motor,  Westing- 
house  make,  dir(>ct  connected  to  a  30  ampere  generator 
made  by  the  Western  Electric  Company,  also  a  2  h.]). 
Westinghouse  motor,  direct  connected  to  a  25  ampere 
Western  Electric  generator.  The  latter  machine  is  for 
charging  the  booster  battery.  In  addition  to  this  power 
l>l;nil.  there  is  an  auxiliary  power  plant  in  the  base- 
iiient.  ciinsisting  of  a  25  h.p.  gas  engine,  belted  to  a  30 
ampere  generator. 

l''()r  ringing  purposes,  the  company  has  a  onc-(|uai'tcr 
horse  jMuver  Emerson  motor,  belted  to  a  75  volt  gener- 
ator; also  a  motor  gciuM-ator  driven  by  the  24  volt 
storage  battery.     Thi'se  two  ringing  machines  are  run 
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alternately.  They  are  equipped  for  two-party  and  four- 
party  line  ringing;  also  they  are  used  for  operating 
special  signals  on  the  switch-boards.  Besides  the  above, 
the  power  room  also  contains  the  wire  chief's  desk. 

At  the  rear  of  the  power  room,  and  opening  from  it, 
is  the  switch-board  and  construction  department,  where 
all  switch-board  and  construction  repairs  are  attended 
to. 

The  rear  half  of  the  first  floor  is  given  up  wholly  to 
rooms  intended  for  the  comfort  and  convenience  of 
the  young  ladies  who  operate  the  switches.  This  con- 
sists of  a  cloak  room,  drying  room,  toilet,  lavatory  and 
bath  rooms,  sitting  room,  lunch  room,  and  fully  equip- 
ped kitchen.  The  lunch  and  sitting  rooms  are  hand- 
somely carpeted  and  furnished  in  mission  oak,  the  lat- 
ter containing  an  abundance  of  good  reading  matter. 
Here  the  girls  may,  when  off  duty,  find  amusement  aud 
recreation,  and  entertain  their  lady  friends.  The  dry- 
ing room  is  an  especially  thoughtful  idea  of  the  man- 
agement, being  provided  to  meet  the  need  of  a  place 


when  only  a  few  girls  are  working,  and  might  be  de- 
sci-ibed  as  auxiliary  pilots.  When  a  subscriber  calls 
up  at  night,  not  only  does  the  call  light  the  little  lamp 
at  that  number,  but  also  lights  the  larger  green  lamp 
at  that  section  of  the  board,  thereby  enabling  the  oper- 
ator to  note  more  readily  when  and  where  a  call  is  be- 
ing made. 

At  the  front  end  of  the  room,  and  at  right  angles  to 
the  local  switchboard,  is  the  long  distance  switchboard. 
There  are  fifteen  long  distance  lines  working  direct 
from  this  office,  giving  direct  connection  to  all  parts 
of  the  coast  mainland,  and  by  submarine  cable  to  Vic- 
toria City  and  Vancouver  Island  generally. 

The  switch  room  contains  also  the  inquiry  and  trou- 
ble desks,  the  chief  operator's  desk,  and  that  of  the 
inspector  in  charge.  On  the  opposite  side  of  the  room 
from  the  switchboard  is  a  wide  doorway  opening  onto 
the  fire  escape. 

In  the  basement  are  located  the  steam  heating  plant, 
the  coal  room,  store  rooms,  the  instrument  repairing 
room,   and   the   linemen   and   cable   splicer's   quarters. 


B.  C.  Telephone  Company.     Rear  of  Switchboard. 

to  dry  the  outer  garments  on  a  wet  day.  The  largo 
cloak  room  is  replete  in  well-ventilated  steel  lockers, 
each  with  private  lock.  There  is  a  matron  in  charge  of 
these  quarters. 

Another  especial  feature  of  this  department  is  that 
lunches  are  gratuitously  supplied  by  the  company  to  all 
the  lady  employees.  These  are  provided  at  all  the  regu- 
lar meal  times  to  those  girls  who  desire  to  take  advant- 
age of  it.  The  privilege  is  also  extended  to  the  night 
sliift.  The  company  are  especially  careful  of  the  qual- 
ity of  the  food  pi-ovided  at  these  repasts,  as  is  eviden- 
ced by  the  fact  that  the  milk  supplied  is  shipped  in 
sealed  vessels,  direct  from  the  dairy. 

The  top  flat  is  given  up  entirely  to  the  switch-board 
purposes.  This  is  one  large  room,  the  full  size  of  the 
building,  roomy,  well  lighted  and  ventilated.  Along 
one  side,  and  for  about  two-thirds  the  entire  length  of 
the  room,  runs  the  local  switch-board  containing  4,200 
lines  at  present,  but  j)rovisiori  has  been  made  for  ex- 
tension up  to  10,000  lines.  The  board  is,  of  course,  on 
the  central  energy  system.  A  special  feature  of  the 
board  is  a  series  of  green  lights,  located  every  two 
sections  apart.     These  are  used  only  at  night  time. 


B.  C.  Telephone  Company.  -  The  Ringing  Machine. 

Here  also  is  another  large  vault,  for  storing  old  books 
and  papers.  At  one  corner  of  the  basement  all  wires 
and  cables  leave  the  building,  in  underground  con- 
duits. 

The  entire  mechanical  equipment  of  the  new  build- 
ing was  supplied  and  installed  by  the  Northern  Elec- 
tric Company  of  Montreal,  and  since  its  installation, 
about  a  year  ago,  has  proven  thoroughly  satisfactory. 

The  British  Columbia  Telephone  Company  is  one  of 
tli(>  oldest  and  strongest  concerns  on  the  coast,  and  its 
growth  has  been  such  that  it  now  covers  not  only  Van- 
couver, but  also  the  cities  of  new  Westminster  and  Vic- 
toria, including  all  intermediate  and  surrounding 
points  on  the  coast  mainland,  and  on  Vancouver  Island  ; 
also,  by  means  of  its  connection  with  the  American 
coast  telephone  companies,  subscribers  can  get  direct 
telephonic  connection  with  the  city  of  Seattle  and  other 
points  on  the  coast. 

In  addition  to  tlic  coast  service,  the  British  (Columbia 
Tehsphone  Company  oix-fatcs  a  complete  system  of 
local  and  long  distance  telephones  in  the  Southwestern 
Kootenays.  giving  service  to  the  cities  of  Nelson,  Ross- 
land,  Trail,  Greenwood,  etc.,  and  all  other  adjacent 
points. 


Modern  Electrical  Development  on  the  Canadian  Pacific  Coast 


The  British  Columbia  Electric  Railway  Company. 


The  li\-ilro-t'le(_'ti-ii;-  development  of  the  British  Col- 
umbia Electric  Railway  Compaxiy,  Limited,  of  Van- 
coiiver,  contains  several  features  which  are  of  interest, 
among  them  being  a  dam  at  the  outlet  of  Lake  Coquit- 
1am  to  raise  its  level  and  create  storage;  a  tunnel  con- 
necting Lake  Coquitlam  with  Lake  Buntzen  ;  a  concrete 
dam  across  the  outlet  of  Lake  Buntzen,  which  increases 
its  storage  capacity;  pipe  lines  connecting  the  concrete 
dam  with  the  power  house  situated  at  sea  level,  and 
transmission  lines  extending  from  this  point  to  Van- 
couver, New  Westminster,  North  Vancouver,  Burnaby. 
Lulu  Island,   and  Ladner. 

Lake  Coquitlam  has  an  area  of  2,300  acres,  while  the 
area  of  the  drainage  basin  at  CoquitlaTU  is  103  square 
miles.  The  average  precipitation  for  several  years  l)ack 
has  been  14ti  inches.  The  timuel  connecting  Lake  Co- 
([uitlam  with  Lake  Buntzen  is  through  solid  rock  and 
passes    uiuler   a    moimtain    4.00(1    feet    in    height.      Its 


The  exc-itiT  pipe  line,  24  inches  in  diameter,  is  of  steel 
throughout. 

The  grading  of  the  trench  and  the  provision  neces- 
sary for  the  support  of  the  pipes,  was  a  very  difficult 
problem.  Near  the  lower  extremity  of  the  line  a  ver- 
tical rock  bluff,  70  feet  in  height,  was  encountered, 
which  made  it  necessary  to  carry  the  pipes  on  a  tem- 
])orar_y  trestle.    After  the  completion  of  the  pipes  these 
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E.  C    EltLtnc  Railway  Company.  — The  Latest  Unit  Added 
at  Power  House. 

trestles  were  replaced  l)y  concrete  piers.  The  pipe  lines 
llirougliout  were  Imilt  to  curves  and  tangents,  both 
\ertically  aiul  horizontally,  the  result  being  that  they 
have  a  very  pleasing  appearance,  while  at  the  same 
time  high  efficiency  is  secured. 


B.  C.  Electric  Railway  Company.  Power  House  on  Burrard  Inlet- 
length  is  12,774  feet,  and  a  cross  section  measures  9 
feet  by  9  feet.  In  obtaining  the  alignment,  the  engin- 
eers made  a  triangular  survey  over  the  mountain,  but 
in  determining  the  levels,  the  survey  was  carried 
around,  not  over  the  mountain,  making  it  necessary  to 
riui  about  20  miles  of  levels,  in  order  to  connect  both 
ends. 

The  l)uilding  of  the  tunnel  was  done  from  both  ends. 
Tlie  closing  error  in  alignment  was  only  %  of  an  incli. 
and  the.  error  in  level  only  1%  inches.  The  area  of 
Lake  Buntzen,  into  which  the  tunnel  empties,  is  4()() 
acres,  with  a  di-ainage  basin  covering  seven  s(iuare 
miles.  Lake  Buntzen  dam  has  a  maximum  height  of 
54  feet  and  a  width  at  the  base  of  40  feet,  its  length  on 
the  crest  being  361  feet.  It  is  penetrated  by  ten  54  inch 
and  two  24  inch  pipes,  all  fitted  with  gates  and  screens 
on  the  upstream  face.  Ten  thousand  cubic  yards  of 
concrete  were  used  in  the  construction  of  this  dam. 

The  pipe  lines  extend  from  the  dam  to  the  power 
house,  a  distance  of  1,800  feet.  At  present  seven  pipe 
lines  are  in  use.  The  upper  800  feet  of  six  of  the  lines 
is  constructed  of  wood  stave  pipe,  four  of  them  being 
54  inches  in  diameter  and  two  60  inches  in  diameter. 
The  lower  1,000  feet  is  of  rivetted  steel  construction. 
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B.  C.   Electric  Railway  Company.     One  of  the  Shunters 
for  Hauling  Freight  Cars. 

The  power  house  is  situated  on  the  North  Arm  of 
Burrard  Inlet,  at  sea  level,  and  is  built  of  stone  on  con- 
crete foundation.  The  capacity  at  the  present  time  is 
22,000  h.p.,  made  up  of  four  units  of  3,000  h.p.  and  one 
unit  of  10.000  h.p.  Plans  and  specifications  are  now 
being  prepared  for  an  additional  unit  of  10,000  h.p., 
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which  will  be  installed  about  the  end  of  the  year.    The 
ultimate  development  is  42,000  h.p. 

Water  is  supplied  under  a  static  head  of  400  feet. 
Pelton  water  wheels  are  used  throughout,  with  Lom- 
bard governors.  The  generators  are  three  phase,  60 
cyeles,  of  the  Canadian  Westinghouse  and  Canadian 
General  Electric  Company  type.  All  transformers  are 
of  the  air-cooled  type,  and  are  placed  in  separate  con- 


set  on  the  top  of  a  knoll,  bringing  the  top  of  the  tower 
300  feet  above  sea  level. 

From  Barnet  the  two  pole  lines  foUow  the  same  di- 
rection for  about  three  miles,  after  which  one  goes 
directly  west  to  Vancouver,  while  the  other  goes  south 
to  the  Burnaby  sub-station,  and  from  there  along  the 
right  of  way  of  the  Westminster  Interurban  line  to 
Vancouver  and  also  to  New  Westminster  City. 

In  crossing  Burrard  Inlet  at  the  Second  Narrows,  to 
carry  power  to  North  Vancouver,  two  masts  230  feet 
in  height  were  erected  to  carry  the  steel  cables.  The 
illustrations  show  this  crossing.  These  masts  are  made 
of  two  poles  150  feet  and  100  feet  spliced  together.  To 
see  these  splendid  poles — obtainable  only  in  British 
Columbia — one  would  actually  think  they  had  been 
turned  in  a  lathe.  The  span  at  this  crossing  is  1,000 
foot  and  the  telephone  or  lower  wires  are  160  feet  above 
liiii-li  tide. 


B.  C.  Electric  Railway  Company.     Eraser  River  Crossing 
at  Woodward's  Landing. 

Crete  buildings,  which  also  contain  tlio  high  potential 
switches  and  appliances. 

The  voltage  on  the  transmission  line  is  20,000  and  at 
this  pressure  is  transmitted  to  the  substations  at  Van- 
couver, North  Vancouver,  Burnaby,  New  Westminster, 
Luhi  Island  and  Ladner.  The  transmission  line  has  a 
hingth  of  about  16  miles  to  Vancouver,  and  consists  of 
a  doulilc  line  of  poles.     It  is,  the  most  of  the  distance. 


B.  C.  Electric  Railway  Company.     Towers  320  Feet  High 
Crossing  Eraser  River. 

on  the  Company's  own  right  of  way,  which  is  100  foot 
wide. 

A  notable  feature  is  the  crossing  of  Burrard  Inlet 
near  Barnet.  The  span  is  2,7r)0  foot,  and  the  current  is 
carried  by  steel  cables  suspended  150  feet  above  sea 
level  at  the  lowest  point.  On  the  .southerly  end  of  the 
span  are  two  steel  towers,  each  150  feet  in  height  and 


B.  C.  Electric  Railway  Company. — Transmission  Line 
Crossing  Bnrrard  Inlet. 


From  the  Vancouver  sub-station,  th(>  transmission 
line  runs  along  the  company's  right  of  way  on  the  Lulu 
Island  Railway  Branch,  across  Lulu  Island  to  Steves- 
ton  and  Ladner.  In  crossing  the  Fraser  river  from 
Woodward's  Landing  to  Ladner,  extraordinary  con- 
si  motion  had  to  be  resorted  to.  Owing  to  the  shifting 
nature  of  the  bed  of  the  river,  cables  were  out  of  the 
i|iiostion,  and  overhead  construction  was  decided  upon, 
the  towers  used  being  320  feet  high.  These,  it  is  said, 
ai'c  the  highest  towers  in  the  world  for  transmission 
line  purposes.  They  arc  built  of  wood,  aiul  have  stood 
the.  hurricanes  which  are  common  at  this  part  of  the 
ri\(>r.  The  patrolman  goes  to  the  top  of  these  towers 
once  a  week.  The  scenery  from  the  top  is  magnificent. 
The  conductors  here,  as  at  Barnet  and  Second  Nai-rows 
crossing,  are  of  plow  steel  cable.  Tower  No.  1,  320 
feet  in  height,  is  erected  at  Woodward's  wharf.  Tower 
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No.  2,  also  320  feet  in  height,  is  erected  on  the  north 
side  of  Kirkland's  Island.  Tower  No.  3,  280  feet  in 
height,  is  erected  on  the  south  side  of  Kirkland's 
Island.  Tower  No.  4,  260  feet  in  height,  is  erected 
2,000  feet  further  south  from  No.  3.  The  spans  between 
the  towers  run  from  1,950  to  2,000  feet.  The  lower 
wires  are  165  feet  above  high  tide.  From  tower  No.  4 
to  the  shore,  the  poles  are  set  on  the  mud  flats,  5-pile 
dolphins  being  used  to  support  them.  These  flats  are 
covered  with  water  at  high  tide.  The  accompanying 
illustrations  give  a  fairly  good  idea  of  the  construction. 


gratifying,  and  the  large  niunber  of  their  "Vulcan" 
storage  batteries  in  use  in  Canada  testify  to  the  very 
high  merit  of  their  product. 

They  have  lately  installed  a  larger  generator  equip- 
ment, to  take  care  of  their  increasing  orders.  Their 
plant  is  thoroughly  modern  and  efficient  in  every  way. 
The  generating  equipment  consists  of  a  20  horse-power 


Comparison  of  Fire  Causes. 

Fires  and  insurance  losses  on  brick  and  frame  pro- 
tected school  buildings  in  the  United  States  during  two 
years  have  been  tabulated.  The  principal  causes  were 
lightning,  hot  air  furnaces,  defective  flues,  sparks  on 
roofs,  electric  lighting  and  spontaneous  combustion,  in 
the  order  named.  The  line  of  business  having  proved 
a  losing  one  for  all  concerned,  the  Continental  Fire 
Insurance  Company  says  it  is  quite  possible  to  reduce 
the  number  of  fires  by  revising  the  electric  wiring,  fit- 
ting lightning  rods,  looking  after  heaters,  and  last,  by 
having  ineoinbustilile  roofs. 


Crofton  Storage  Battery  Company  Enlarg'e 
Their  Generator  Equipment. 

The  Crofton  Storage  Battery  Company,  estab- 
lished in  Toronto  in  1898,  are  just  finishing  the 
tenth  year  of  doing  biisiness  in  Canada.  The  amount  of 
liusiness  they  have  done  during  this  time  has  been  very 


1  he   v  uicaii  Sparking  Battery. 

crude  oil  engine  connected  to  a  direct  current  multipo- 
lar generator  of  100  ampere  capacity.  This  generator 
supplies  the  necessary  current  for  operating  separate 
motors  on  their  lathes,  grinders,  perforating  machines, 
forge,  etc.,  as  well  as  for  the  formation  of  charging 
current  used  in  the  construction  of  their  batteries. 

Their  batteries  are  guaranteed  for  a  period  of  two 
years,  and  are  giving  every  satisfaction. 


When  in  the  market  for  Up-to-date 

Electric,  Combination 
or  Gas  Fixtures  and 
Electric  or  Gas  Shades 

write  us  and  wo  will  be  pleased  to  call  on  \ou. 
We  are  sure  we  can  interest  j'ou,  both  in 
quality  and  prices.  Write  for  calaloi,'ue  and 
discounts. 

Goclt   Electric   and    Gas 
Fixture   Co. 


R.  G.  Stnithers 


Ga^lt.  Ont, 

E.   B.   Fewingfs 
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The  water  commissioners  of  London,  Ont.,  will  ask  the  city 
council  to  submit  to  the  ratepayers  a  by-law  to  carry  out  the 
Mowry  water  scheme,  estimated  to  cost  $560,000.  This  project 
provides  for  taking  in  the  whole  Mowry  north  branch  filtra- 
tion and  Wilworth  springs,  which  will  provide  500,000  gallons  of 
spring  water  dail}'. 

An  independent  telephone  company  is  being  organized  at 
Palermo,  Ont.,  by  i)t.  Buck.  Plans  call  for  lines  to  connect 
Palermo,  Omagh,  Bronte,  Postville  and  Drumquin.  It  is  expect- 
ed that  financial  arrangements  will  be  completed  by  the  begin- 
ning of  May.  Construction  will  be  started  as  soon  as  the  neces- 
sary supplies  can  be  obtained. 

Thirty-two  persons  were  killed  and  320  injured  by  electric 
railways  in  the  Province  of  Ontario  during  the  year  1907,  ac- 
cording to  the  report  of  the  Ontario  Railway  and  Muncipal 
Board.  Of  those  who  last  their  lives,  seven  were  passengers, 
seven  were  employes,  one  was  a  trespasser,  and  seventeen  were 
pedestrians  who  were  run  into  by  the  cars. 

The  Wentworth  County  Council  has  passed  by-laws  giving 
franchises  to  the  Barton  and  Binbrook  and  West  Flamboro'  pri- 
vate telephone  companies.  The  Barton  and  Binbrook  Company 
has  about  40  subscribers,  and  will  build  about  29  miles  of  line 
through  those  townships,  and  the  West  Flamboro'  Company  will 
build  about  4  1-2  miles  of  line  at  present. 

The  ratepayers  of  Victoria,  B.C.,  have  approved  by-laws  for 
the  following  purposes:  to  raise  $70,000  for  school  buildings  and 
site  in  the  north  end;  $70,000  for  high  pressure  salt  water  sys- 
tem for  fire  protection;  $20,000  for  additional  firehalls  and  ap- 
paratus, and  $50,000  for  extensions  to  sewerage.  No  delay  will 
be  made  in  commencing  the  various  works. 


TENDERS 


Extension   of  Time 

Transmission    Lines — 
Toronto— Niagara  Falls  St.  Thomas— Niagara  Falls 

Tenders  will  be  received  until  WEDNESD.AY.  i2TH  JULY,  1908.  inclusive,  for  the 
construction  of  (a)  Steel  Transmission  Towers  ;  (b)  Transmission  Line  Cable;  (c) 
Erection,  complete  of  Tran<mission  .System,  according'  to  plans  and  specifications  to 
be  seen  at  the  Commissi  .ners  office.  Continental  Life  Huildins;.  T.  ronto.  Tenders 
will  not  be  considered  unless  on  form  supplied.  An  .-uceptcd  check  on  a  chartered 
Bank  for  5  per  cent,  of  the  Commission  s  estimate  of  the  cost  of  the  work  in  each 
tender  must  accompany  the  tender.  The  cheque  will  be  forfeited  if  the  tendtrer 
declines  the  contract.     The  lowest  or  any  tender  not  necessarily  accepted. 

Tenders  must  be  sealed  and  addressed  : 

HON.  ADAM  BECK. 

Chairman  Hvdro-Elcctric  Power  Commission. 


The  Lindsley  Brothers  Co. 

Spokane,  Washington 

Producers  and  Shippers  of- 


CANADIAN 
.  CEDAR  . 


POLES 


and  manufacturers  of 


RED  FIR  GROSS  ARMS 


WIRE  OR  WRITE  FOR  PRICES 


YARDS  IN  BRITISH  COLUMBIA 


"YOU  WIRE    FOR    ME    and    I'LL  WIRE    FOR   YOU" 

WALTER   BARR,  Jr. 

ELECTRICAL  EXPERT  and  CONTRACTOR 

758   YONGE   STREET 

Electrical  and  Gas    Fixtures,   Apparatus  and  Supplies 

PHONE  N.  2470  -  -  -  TORONTO,  ONT. 


THE  QUEEN'S 

Toronto         _         .         _         Canada 

Is  within  easy  reach  of  steamboat  laniling^  and 
commands  view  of  Lake  Ontario.  It  is  sur- 
rounded by  beautiful  gardens,  which  render  it 
the  coolest  hotel  in  Toronto.  400  rooms,  120 
of  them  en  suite,  with  bath.  Long  distance 
lelephone  in  every  room.  Eleganlly  furnished 
throughout.  Cnsine  and  service  of  the  highest 
order  of  excellence. 

Hotel  Coaches  Meet  all  Boats  and  Trains 

McGAW    &    WINNETT,    Proprietors 


TELEPHONES 


We  manufacture  TELE- 
PHONES for  all  kinds  of 
service  Central,  Exchange, 
Factory,  Warehouse, Etc.  Our 

Desk  Telephone 

as  illustrated  is  a  handsome 
instrument.  Perfect  in  con- 
struction and  design,  with 
no  exposed  contacts  or 
wires,  and  has  many  other 
points  of  advantage. 

Fully      guaranteed      and 
sold  on  merit. 

Send  for  our   new    Tele- 
phone Catalogue. 


John  Starr,  Son  &  Co.,  Limited 


3,  HALIFAX,  N.  S. 


ALUMINUM 

Electrical  Conductors 


RAILWAY  FEEDERS   and 
TRANSMISSION  LINES  .  . 

Ingots.    Sheets,    Wire.    Tubirvg, 
Castings 

Prices  with  full  nifurni.iliim  oil    .ipplication 

NORTHERN  ALUMINUM  CO. 

PITTSBURGH,  PA. 
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Mr.  Henry  D.  Baync,  manager  of  the  Canadian  Westinghouse 
Company,  Limited,  is  in  England,  and  will  go  to  Egypt  on  the 
business  of  his  firm. 

lion.  J.  M.  Gibson,  president  of  the  Cataract  Power  Companj', 
of  Hamilton,  refuses  to  say  as  yet  whether  the  Street  Eailway 
Company  will  accept  the  city's  proposition  and  install  a  new 
system.  The  company,  he  said,  would  give  the  city  a  price  on 
the  lighting  plant  on  condition  that  Hamilton  used  Cataract 
power. 

The  Provincial  Legislature  of  Ontario  has  passed  a  bill  giving 
permission  to  tue  Fort  Erie  Ferry  Eailway  Company  to  extend 
their  lines.  The  company  propose  to  build  an  electric  railway 
extending  along  the  frontier  from  Chippewa  to  Port  Colborne. 
Frank  J.  Weber,  president  of  the  company,  states  that  work  will 
commence  on  the  construction  of  the  road  this  year. 

The  power  dam  belonging  to  the  town  of  Port  Arthur,  on  the 
Little  Current  river,  burst  on  the  27th  ult.,  and  completely  de- 
moralized the  service  of  the  town.  The  plant  is  owned  and 
operated  by  the  municipality.  Fortunately,  the  Kaministiquia 
Power  Company,  at  Fort  William,  were  able  to  render  immedi- 
ate assistance  with  their  large  surplus  of  available  power. 

John  Eeid,  of  Virden,  Man.,  has  secured  the  contract,  at  $11,- 
000,  for  the  construction  of  telephone  lines  in  the  municipality 
of  Wallace.  There  will  be  two  hundred  miles  of  galvanized 
iron  wire  to  be  erected,  according  to  the  original  estimate,  and 
this  will  connect  some  300  subscribers.  There  are  two  ex- 
changes in  Wallace  municipality,  one  at  Virden  and  one  at  Elk- 
horn.  Between  these  two  the  subscribers  will  be  split  up,  giv- 
ing both  exchanges  about  the  same  number. 

G.  C.  Hodge,  district  superintendent  of  the  British  Columbia 
Telephone  Company,  Limited,  Nelson,  B.C.,  has  recently  com- 
pleted an  inspection  of  the  company's  lines  in  the  Boundary 
section.  Some  time  ago  the  company  decided  to  completely 
rebuild  their  lines  in  this  section,  and  overhaul  the  local  ex- 
changes. The  central  office  at  Phoenix  has  been  placed  on  a 
metallic  circuit  basis  and  long  distance  lines  rebuilt.  The  in- 
spection recently  completed  shows  that  this  work  has  produced 
the   desired   results   of  reducing  maintenance   expenses,   to   say 


nothing   of   making   it   possible   to   furnish    a   greatly    improved 
service. 


MOONLIGHT  SCHEDULE  FOR  JULY. 


Date. 

Light. 

Date. 

Extinguish. 

No.  of 
Huurs 

ul.   1 

8  00 

U>1.  2 

3  4^5 

7  40 

2 

8  00 

3 

3  5' 

7  50 

1 

8  00 

4 

3  50 

7  30 

4 

8  00 

5 

3  5' 

7  so 

5 

10  10 

6 

3  5^' 

s  40 

6 

10  40 

7 

3  5'> 

5  10 

7 

II  10 

8 

3  50 

4  4J 

8 

11  40 

9 

3  5" 

4  10 

lo 

0  10 

10 

3  51^ 

3  40 

1  1 

0  50 

1 1 

3  SO 

3  00 

12 

1  40 

12 

3  SO 

2  10 

'^ 

No  Light 

'3 

No  Li>;ht 

'4 

8  00 

■4 

10  00 

2  00 

'.S 

8  00 

'5 

10  50 

2  50 

i6 

8  00 

.6 

11  30 

3  3^ 

■7 

8  00 

18 

0  00 

4  00 

i8 

8  00 

19 

0  30 

4  30 

'9 

7  50 

20 

I  00 

S  '" 

20 

7  .S" 

21 

1  3' 

S  >o 

21 

7  50 

22 

2  00 

6  10 

22 

7  50 

23 

2  30 

6  40 

23 

7  50 

24 

3  '0 

7  20 

24 

7  50 

25 

4  00 

8  10 

25 

7  50 

26 

4  00 

8  10 

26 

7  50 

27 

4  00 

8  10 

27 

7  SO 

28 

4  00 

8  ID 

28 

7  SO 

29 

4  10 

8  20 

29 

7  50 

30 

4  10 

8  20 

30 

7  50 

3' 

4  10 

8  20 

3' 

7  40 

Aug., 

4  ij 

8  30 

Telegraphic    address : 
INSULATOR,"  MONTREAL 


Capital  $7,300,000.00 


Telephone  : 
MAIN   1521,   MONTREAL 


British  Insulated  &  Helsby  Cables 

Limited 

Contractors  to  H.  M.  Government,  War  Office,  Admiralty,  also 
to  the  Principal  Corporations  in  the  British  Isles  and  Abroad  for 
Electric,  Traction,  Power,  Lig'hting,  Telephone  and  Teleg^raph 
Equipments.  Also  Manufacturers  of  Paper,  Lead  Covered, 
Rubber,  Gutta-percha  and  Bitumen  Insulated  Cables  ;  Flexible 
Cord,  Cotton  Covered  Wires,  etc.,  etc.  Also  Junction  Boxes, 
Section  Pillars,  Overhead  Tramway  Gear,  Bonds,  Switchboards, 
Meters,  Telephone  Instruments,  Exchang-e  Equipments,  Batter- 
ies, Insulators,  Fire  Alarm  and  Police  Equipments,  Rail\va\ 
Si_i^nals,  Blocks,  etc.,  etc. 

Head  Office  for  Canada  and    United   States : 

BRITISH  INSULATED  &  HELSBY  CABLES,  Limited 


Pow^er   Btiilding 


MONTREAL 
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The  Quality 

is  there  before  the 
Label  goes  on 

That's  what  happens 
every  time  a 

Sunbeam  Lamp 

is  made 


MADE     IN     CANADA     BY 

The  Sunbeam   Incandescent   Lamp   Co. 
of  Canada,   Limited 

Main  Ollii.  :  .  Northwestern  Offict-  anil  Ware-house  :  1..iI,mv. 

TORONTO  251  Notre  D, me  Street,   WINNIPEG  ST.    CATHARINES 
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Street  Railway  Construction  Material 

LINE  MATERIAL  RAIL  BONDS 

TROLLEY    WHEELS 


J.  A.  DAWSON  (EL  CO. 


MONTREAL 


Electrical  Supplies  and  Apparatus 


WINNIPEG 


"Ghe 


General  Electric  Co.  of  Sweden 


McLnufacturers  of 

Alteraating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.  Electrical  Hoists.  Direct-Current  Generators  and 
Motors,  all  types  and  Sizes. 


KILMER  &  PULLEN,  McKinnon  Bdg.,  TORONTO 


ROBB-MUMFORD 

WATER  TUBE  BOILER 

Free  Expansion  of  Tubes 
Perfect  Water  Circulation 
Dry  or  Superheated  Steam 

Half  the  usual  number  of  Manholes 

ROBB  ENGINEERING  COMPANY,  Ltd.,  Amherst,  N.S. 


(■Tr.ul.T..  H.iiik  Hull.lInK,   r,.i,.„l,..  Wll. 1,1AM    ,M>  KAY.   M.hi.ih.  i 
r  OI'l'll.'i;S:     /  n,  II  •|\.|,pli,.iu-  HuiUlinK.  M,<.ur,al.  \\A  I  SON    jAl  K.  M.iM.ij^-, 
(.Tni,.,,  H.mk  Huil>ling.Wliiiii|«>;.  J-   F-   POKTIiK.  Man.i^ii 
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Goldie  Corliss 

Installations 


1  nis    iiiubtrdtion   Windsor,  essex  and  lake 

SHORE  RAPID  TRANSIT  ST.  RY.  at  Kingsville,  Ont. 
Equipped  with  two  pair  of  Cross  Compound  GOLDIE  CORLISS 
ENGINES,  each  unit  20  and  40  x  3O  direct  connected  to  25 
cycle  Generator,  125  revolutions. 

The  Goldie  &  McCuUoch  Co. 


Gait 


Limited 

Ontario 


Canada 


Western   Branch  yiEBEC  Agents 

24S   .McDermot  Ave.,  Winnipeg,  Man.      Ross  &  Greig,  Montreal,  Que. 


B.  C.  Selling  Agents 
Robt.   Hamilton  &   Co. 
Vancouver,  B.  C. 


\A/"P  l\/r  A  T/  FT  WMEELOCK  ENCINES,  CORLISS  ENGINES,  IDKAI.  ENGINES,  PISTON  VALVE 
VV  IL  iVl /A.  IV  i:^  ENGLNES,  HOILEKS,  TANKS.  HEATERS,  STE  \M  ani.  TOWKk  PUMI'S,  CONDENSERS, 
FLOl  R  MILL  MACHINERY,  OATMEAL  MI  I.I.  MACHINERY,  WOOD-WORKIXG  MAC  II INERV,  TRANSMISSION 
ANi>  ELEVATINCV  MACHINERY,  SAFES,   \AUI.TS  and  VAULT  DOORS. 

Ask  for  Catalogues,  Prices  and  all  Information 
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"Dulcan  accumulator" 

MADIGIN  PATENTS 


MADE  IN  CANADA 


EsTAMLlSHKn    l8g8 


There  are  more  than 

Six  Thousand  Cells  of 


'itr     I  Storage 


Batteries 


Used  in  Canada  To-day 
TWO  YEARS  GUARANTEE 

Bulletins  on  Request 

™  Croftan  Storage  BAirEkV  Co. 

425-425  West  Queen  Street 

TORONTO        -  CANADA 


I'LAi'i:  TVPi;   -s    IN  c;lass  jak. 


Montreal  and  East: 
JOHN  FORMAN. 

Vaxcou\ 


GASOLINE  ENGINE  SIPPLY  CO. 
West:    SlIIPVARn.  LTD. 


^ 


LORICAT 


Th.ojApp„.ea  CONDUITS 


For  Interior 

Construction 


.ONDUITS  L^OMPANY  LIMITED, 


TORONTO 


MONTREAL 
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ELECTRICAL  NOVELTIES 

Full  Line  Renewal  Batteries  for  all  Makes 


Send  for  Our 

No  21. 

Novelty 

Catalogue. 

FREE 


Largest  Stock 

in  the 

Dominion 

in  this  line  of 

goods. 


RememluT,  if  prices  .ind  prompt  .shipments  count,  try  us  for    EVERYTHING  ELECTRICAL 

Sayer  Electric    ™  "* 

10-12-14  Beaver    Hall  Hill,  Montreal 


WHOLES  ALE 


Branch,  908  St.  Lawrence  Boulevard 


The   ir» 


King  Electrical  Works,  Limited,    xH'. 


Street 


No.  5  Bracket 
We   have   the  prices   for 


No.  1066  Portable  No.  1065  Portable     Our  Bracket  and  Desk  Portable 

Gold  Lacquer  and  Gold  Lacquer  and 

Oxidized  Copper  Oxidized  Copper 


Gas  and  Electric  Fixtures 

cither   Special    Desijjiis  or   the   Standard   Stock.      Write   us. 

King    Electrical    Works,    Limited 

(>  aiul   S   C'lu-nne\  ille   Si.,    Montreal 
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R.   S,    KELSCH, 

CONSULTING   ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


EDWARD  B.  Merrill 

B.  A..    B.  A.Sc. 
A.  .M,  Can.  Soc.  C.  E.,   .\ssociate  A.  I.  E    E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission.       Electr 
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OTTAWA,  ONT.   | 

GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  s-K-.  *-.!:..  M.Am.  Klcctro-chemical  soc.  etc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 


Estimates.  Plan 
and  Steam.  Elect. 
Plants,  Waterwort 


ind  Supervi 
Light.  Pow 
ndSe 


1  ot   Hydraulic 
and    Railroad 


Arbitrations,  Reports  and  Specifications. 

62  63  Guardian  Building,    MONTREAL. 


Smith,  Kerry  &  Chace 

CONSULTING  AND  CONSTRUCTING 
ENGINEERS 

Electric,  Hydraulic,  Railway,  Municipal 

TORONTO  -  WINNIPEG 

Chcil    h.   Smith       J    C.   C.  Khrrv       \V.  11.  Cmai  h 


IFINE 
BANK.OFFICE 
'ODURT  MOUSE  & 
lORUGSTORfFITTINCS. 


Sparks. 

It  is  reported  that  the  Bell  Telepluiiie 
Company  are  eonteiiiplating  the  erection 
of  a  $250,000  building  at  Toronto. 

The  International  Lighting  &  Heating 
(,'ompany  will  erect  three  briek  buildings 
for  their  new  gas  plant  at  Brandon,  Man. 
It  is  stated  that  the  contract  for  the  St. 
Mary 's-London  section  of  the  North  Mid- 
land Electric  Railway  will  shortly  be  let. 
The  ratepayers  of  Ladysmith,  B.C.,  have 
approved  a  bylaw  to  borrow  $25,000  for 
the  installation  of  an  electric  light  sys 
tern. 

The  Toronto  Electric  Light  Company 
will  erect  a  sub-station  at  the  northwest 
corner  of  Tecumseh  and  Defoe  streets,  To- 
ronto. 

The  Saskatchewan  Telephone  Company, 
Moose  Jaw,  Sask.,  will  shortly  build  to  the 
boundary  line,  a  distance  of  seventy-five 
miles. 

The  town  council  at  Macdonald,  Man., 
have  decided  to  proceed  immediately  with 
the  construction  of  a  municipal  telephone 
system. 

P.  A.  G.  Rodrique  has  made  an  applica- 
tion to  the  city  council  of  Calgary,  Alta., 
for  permission  to  construct  a  street  rail 
way  system. 

W.  T.  Croker,  of  Dertoit,  Mich.,  is  nego 
tiating  with  the  city  council  of  Gait  with 
a  view  to  the  erection  of  a  large  automo 
bile  factory  there. 

The  Eastview,  Sask.,  Telephone  Com 
pany  are  contemplating  the  erection  of  a 
number  of  rural  telephone  lines.  R.  E. 
Allcoek   is  manager. 

C.  H.  Mitchell,  C.E.,  of  Toronto,  is  inves- 
tigating power  projects  for  the  town  of 
Iluntsville,  Out.,  and  will  report  upon  a 
hydroelectric  installation. 

A.  T.  Goward,  manager  of  the  British 
Columbia  Electric  Railway  Company  at 
\'ictoria,  B.C.,  states  that  the  concern  will 
expend  $2,000,000  upon  extensions  in  and 
around  that  city. 

At  Estevan,  Sask.,  it  has  been  decided 
to  submit  a  by-law  to  provide  $83,000  for 
improvements  and  extensions  to  the  elec 
trie  light  and  water  plants.  Councillor 
Davis  is  interested. 

W.  W.  Northcott,  city  purchasing  agent, 
Victoria,  B.C.,  will  receive  tenders  up  to 
.Tune  15th  for  the  supply  and  installation 
of  two  electrically  driven  pumps,  also  for 
supplying  and  laying  steel  rivetted  pipes. 
The  city  of  Prince  Albert,  Sask.,  will 
replace  the  present  electric  lignts  with 
arc  lights.  It  is  proposed  to  turn  the  old 
electric  light  plant  into  a  power  house  for 
a  municipally  owned  electric  street  rail- 
way. 

The  C.  P.  R.  are  arranging  to  equip  their 
line  between  New  Westminster,  B.C.,  and 
Westminster  Junction,  to  be  operated  by 
electricity,  early  next  year.  F.  E.  Bus- 
teed,  Vancouver,  B.C.,  is  general  superin- 
tendent. 

K.  L.  Aitken,  consulting  engineer,  To- 
ronto, h.as  submitted  to  the  town  council 
of  Merriton,  Out.,  his  estimate  of  the  cost 
of  an  electric  light  plant  to  be  owned  by 
the  municipality.  The  total  expenditure 
involved    is   $4,207. 

The  contract  for  the  500  kilowalt  steam 
turbine  generating  unit  for  the  town  of 
Moose  Jaw,  Sask.,'  has  been  awarded  to 
the  Canada  General  Electric  Company  at 
$36,431.  Allis-Chalmers-Hullock  also  ten- 
dered at  $45,754  and  the  Canadian  West- 
inghouse    Company   at   $45,054. 


Electric  Repair 

and 

Contracting  Company 

The  oldest  and  best  equipped 
firm  in  Canada 

Contracting   dectrical 

Engineers 

Electrical  Repairs 

99   and    lOi  West    Lagauchetiere   Street 

MONTREAL 


Palmer  House 


Rates  $2.00  Per  Day 

Corner  King  and  York   Streets, 

Toronto 


PROCURED  IN  ALL 
COUNTRIES    • 
LONG  EXPERIENCE 
IN  PATENT  LITIGATION 


SEND  FOR  HAND  BOOK 

ATENTS 


PHONE 
MAIN 


25S2 


RIDOUX  &  MAYBEE 

103    Bay   Street 
TORONTO,       -       .       -       CANADA 


KST.MUJSIIED  1S4Q. 

BRADSTREET'S 

Capital   and  Surplus    $i..s«o.ooo. 

Offices  Throughout  the  Civilized 
World. 

Executive  Offices: 
\os.  ^46  ana  .^48  Broadway.  New  York  City  U.S  A 

THE  BKAl^STREET  COMPANY  ^athe.s  infor- 
mation that  reflei-tb  the  financial  condition  and  the 
controlling  circumstances  ot  every  seeker  of  mercan- 
tile credit.  Its  business  may  bed*  fined  as  of  the  mer- 
chants, by  the  merchants,  lor  the  merchants.  In 
procuring',  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  aflecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  only  by  reputable  wholesale, 
jobbing  and  manufacturing  concerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  tie  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THK  BRADSTREET  COMPANY. 
Officbs  in  Canai>a  :  Halifax.  N.S  ;  Hamilton.  Ont.  ; 
London.  Ont. ;  Montreal.  Que. ;  Ottawa.  Ont. ;  Que- 
bec. Que. :  St.  John.  N  B  ;  Toronto.  Ont. ;  Vancou- 
ver. B.C. :  Winnipeg.  IMan. ;  Calgary.  Alta. 
THOS    C     IRVING. 
r.cn.  Man.  WVstern  Canada.  Toronto. 
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Made  in  Canada 


Established  1898 


There  are  more  than 

SIX  THOUSAND  CELLS  of 


^^^^^^m    batteries 


Used  in   Canada  To-day 

TWO    YEARS'    GUARANTEE 

BULLETINS   ON    REQUEST 

The 

Croftan  Storage  Battery  Co. 

423-425  West  Queen  St.     -     TORONTO,  CAN. 


MOSTKIAL  AND  EaST   : 

'  JOHN  FOKMAN 

Vanxouv 


GASOLINE  ENGINE  SUPPLY  CO. 
XD  West  :     SHIPYARD.   LTD. 


WESTON 

ELECTRICAL 
MEASURING 
INSTRUMENTS 

FOR  SVV1T..H BOARD  —  PORTABLE 
AND  LABORATORY  USE 

It  is  impossible  in  this  space  to  describe  our  various 
Iine>  of 

Standard  Testing  Instruments  I     fr,,^ 

Permanent  Magnet  Switchboard   Insts. ,   D  rect 
Soft  Iron  "Eclipse"  Switchboard  Insts.J '-"^"^"^'" 

Standard   Testing    Instruments!  i.\,r  A'ti-LaMni; 
Switchboard  Instruments  J         Cunni 

CIRCULARS  AND  FULL  INFORMATION 
WILL      BE      SENT      UPON      REQUEST. 

Weston  Electrical  Instrument  Co* 

NEWARK,  N.J.,  U.S.A. 


Brilliant  and  Shelby  Lamps 


have    a    well     earned     reputation     for     Hij^h    Efficiency 
and   Long"   Life. 

Our  factory  is  equipped  with  the  most  up-to-date 
machinery,  and  we  employ  only  experienced  help. 
Every  lamp   is  carefully  tested   and   guaranteed. 

We  also  manufacture  a  great  variet}'  of  special 
lamps,  which  are  illustrated  in  our  No.  ii  Catalog'ue, 
Copv   of  which   will   be   mailed   on   application. 


Ontario  Lantern  &  Lamp  Company,  Limited 

HAMILTON,  ONTARIO 
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PRINGLE    SINGLE    PHASE    MOTOR 


Self  Starting  Under 
Full  Loaa. 


Entirely  Automatic 

and  Practically 

Noiseless. 


Most  Economical 
to  Operate. 


Complete  Line  from 

'4   to  10  h.p.  for 

Frequencies  between 

25  and  140  Cycles. 


Can  be  operated  on 

both  Single  and 
Multiphase  Circuits 
with  Equal  Results. 

High  Power  Factor 
and  Efficiency. 

Develops  a  Heavy 
Starting  Torque  and 
Accelerates  Quickly. 

Absolute  Proof  of 

these  Claims  and 

Further  Details 

are  yours  for 

the  asking. 

May  we  send  them? 


The     R.     E.     T.     PRINGLE     CO.,     Limited,   Montreal,  Que.,    Wlnnipeg^,  Man. 


HOLM 
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B  O  P  E. 
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DEN03  AIRES 


CAPE  TOWN 


For  Locating 
Defective  Wiring. 


THE   SUN   NEVER   SETS 
on  EVERSHED'S  MEGGER 


For  Testing  at 
Working  Pressure. 


MI^GCIKRS     aiL'     kcpl     ill     stOL-k     liy     .i!.^\'nts     at     all     the     L-Jtics     iiidiLatcd     011     ihu     above     map. 
A   Larg'e   Stock   alwaws   on   hand   at    iIk-   oilicc    of 

J.    F.    B.    VANDELEUR,    Canadian   Agent 

See  Page  36.  For  Contractors  to  the  Admiralty,  War  Office,  Etc. 

Meggers  are  used  by    the   Canadian   Fire   Underwriters  No.    3    Dineen    Building,    TORONTO 
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ROBB-MUMFORD 

WATER  TUBE  BOILER 


fr"-^--: 


Free  Expansion  of  Tubes 
Perfect  Water  Circulation 
Dry  or  Superheated  Steam 

Half  the  usual  number  of  Manholes 


ROBB  ENGINEERING  COMPANY,  Ltd.,  Amherst,  N.S. 

/TraJcrs  Biiiik  BuiUiny,  Toronto.  WILLIAM    -Mi  KAY,    ^L^nagc■^ 
niSTKICT  OFFICES:    I  Bell  Telephone  Building.  MontrL-..l.  WATSON  J.\CK.  Manasfer 
I  Union  Bank  Building. Winnipeg,  J.  F.  PORTER.  Manager  ' 
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GOLDIE 
CORLISS 

Installations 

illustration  shows  the  |"iowor 
house  of  the  G.  P.  &  H.  Street 
Rail\va\-,  at  Preston,  Out. 
I'Ajuipped  with  one  pair  o\ 
Cross  Compouiul  Goldie  Cor- 
liss Engines  and  Heavy  Hut) 
Wheelock    Eiiijine,  belt  drive. 


ie  &  McCulloch  Co. 


irllss  I'nil  J.,  \  ,.,  X   1',.    nircvt  Conn,-.l,d  to  .•^-Cide  Gc 


Ontario 


Limited 


Canada 


WESTERN     BRANCH 
24K  Mcfermotl  Avt-..  Winnipeg,  M.in. 


QUEBEC     AGENTS 
Ross  S:  Greifj,  Monlri'al,  Que. 


H.  C.  SELLING  AGEN  is 
Robl.  Iliinillton  «:  Co.,  Vancouver,  H.c'. 


Wf>    IVTflU'P     Wheelock  Engines,  Corliss  Engines,  Ideal  Engines,  Boilers,  Heaters,  Steam  and  Power  Pumps,  Condensers.  Flour  Mill  Machinery, 
'*  ^    ITXctr^C     Oatmeal  Mill  Machinery,      Wood-Working  Machinery,      Transmission  and  Elevating  Machinery.      Safes,     Vaults  and  Vault  Doors. 
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The 


Crocker   Turbine 


Enjo\  s  a  high  reputation  won    bv   merit. 

Perfectly    adapted    for     Hydro  -  Electric 
installations. 

We  build  it  in  various  styles    of   settino-, 
in  all  sizes,  and  for  heads   up    to    150    ft. 

Special  settings  arraui^ed  to   suit    special 
circumstances. 


WRITE    FOR    CATALOGUE 


^^^  Jenckes  Machine  Co.,  Limited 


Sales  Offices : 
St.  Catharines,  Rossland 
Vancouver.  Halifax,  Cobalt. 


Generskl  Offices  : 
Lansdowne,  St. 
Sherbrooke    Que. 


Works: 
SFierbrooke,    Que. 
St.    Catharines,  Ont. 


ONEIDA    GALVANIZED    CHAIN 

ON£lDA  COMMUNITY,  Limited 


FOR 

SUSPENDING 

ARC  LAMPS 

Niagara  Falls,  Ontario 


KENT  BROTHERS 

Miners  and   Exporters  of 

CANADIAN  AMBER.  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


Arc  Lamps, 

Meters, 
Transformers, 
Telephones, 
Switchboards 

and  General  Line  Material 
John  FormaLn 

248  B.nd  250  Craig  sireet  w.,  Montreal,  Que. 
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KniTOK'S  AffKnUNCKMKNT. 
Correspondence    is    Invited    upon    all    topics    coming    legitimately 
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A  Successful  Convention. 

From  every  viewpoint,  tlie  recent  convention  of  the 
Canadian  Electrical  Association  was  a  pronoimced  suc- 
cess. It  was  predicted,  logically,  that  the  prevailing 
disposition  in  business  circles  to  confine  expenditures 
to  actual  necessities  would  l)e  reflected  in  a  smaller  at- 
tendance. On  the  contrary,  however,  the  number  of 
persons  registered  was  surprisingly  large,  being  almost 
as  great  as  in  Montreal  last  year,  when  the  Electrical 
Exhibition  was  in  progress.  Another  very  gratifying 
feature  of  the  convention  was  that  the  larger  percent- 
age of  those  present  were  to  be  found  in  the  meeting 
room  while  the  papers  were  being  read  and  discussed. 
Never  in  the  history  of  the  Association  were  the  busi- 
ness sessions  so  well  attended.  This  is  an  indication  of 
a  growing  interest  in  the  Association  and  what  it  can 
accomplish  for  its  members. 

The  program  of  papers  was  good.  What  might  be 
tei'med  commercial  subjects  brought  forth  very  valu- 
able discu.sion.  The  legal  papers  contributed  by  two 
leading  members  of  the  bar  served  to  illustrate  the 
fact  that  there  is  a  multiplicity  of  questions  and  con- 
ditions on  whicli  someone  desires  to  be  enlightened.  The 
illustrated  lectures  were  no  less  appreciated.  The  de- 
monstration of  tlie  M'orking  of  the  Oscillograph,  a  mar- 
vellous device  for  indicating  the  electric  current  waves, 
was  a  revelation  to  many  of  the  members. 

The  Association  was  again  fortunate  this  year  in 
having  a  presiding  officer  who  is  thoroughly  in  touch 
Tvith  operating  conditions  and  who  is  ever  on  the  alert 


t()  protect  and  advance  the  interests  of  the  electrical 
fraternity.  ]\Ir.  Kelsch's  participation  in  the  discus- 
sion of  the  papers  had  a  helpful  influence  and  served 
to  widen  the  scope  of  the  discussion.  His  efforts  in 
the  direction  of  infusing  greater  activity  into  the  Asso- 
riation  between  conventions  is  also  to  "be  commended. 
Committee  work  should  be  carried  on  more  vigorously 
and  more  systematically.  The  movement  for  a  reduc- 
tion in  the  meter  inspection  fees  should  be  continued, 
and  committees  appointed  to  report  on  such  questions 
as  rates,  the  fire  hazard  of  electricity,  imderwriters' 
rules,  punishment  for  theft  of  current,  etc. 

An  interesting  feature  of  the  convention  this  year 
was  the  exhibit  of  electrical  apparatus.  Considering 
that  the  decision  to  have  such  exhibits  was  reached  less 
than  three  weeks  prior  to  the  convention,  and  that  in 
consequence  many  firms  were  not  represented,  the  re- 
sult was  very  satisfactory.  The  plan  should  be  con- 
tinued. 

The  arrangements  for  the  convention  reflected  credit 
on  the  Local  Committee.  The  meeting  place  was  ideal, 
removed  from  the  throngs  of  the  business  district,  but 
easy  of  access  and  possessing  all  essential  accommoda- 
tion. The  example  is  worthy  of  emulation  on  future  oc- 
casions. The  entertainment  provided  was  pleasing  to 
all. 

The  meeting  place  of  the  next  convention  will  be  de- 
cided by  the  Managing  Committee,  after  having  obtain- 
ed an  expression  of  opinion  from  the  members.  Ottawa, 
Quebec,  Montreal  and  Niagara  Falls  have  been  men- 
tioned. _  A  decision  being  reached,  the  plans  for  the 
convention  should  receive  early  consideration,  especi- 
ally in  respect  to  the  papei's.  It  is  a  distinct  advantage 
to  have  the  papers  printed  and  distributed  in  advance 
of  the  convention,  that  members  may  become  familiar 
with  them,  make  marginal  notes,  and  come  to  the  con- 
vention prepared  to  discuss  them.  In  this  way  only 
can  the  maximum  amoiuit  of  benefit  be  derived. 

Let  every  member  do  his  utmost  during  the  coming 
year  to  advance  the  interests  of  the  Association,  and 
this  effort  will  be  reflected  in  the  1909  convention. 


An  Important  Advance  in  Lamps. 

The  possibility  of  a  more  efficient  lamp  than 
the  "Tungsten"  and  other  high  effieency  lamps 
is  a  matter  of  the  greatest  importance.  This 
was  referred  to  by  President  Kelsch  in  his 
address  before  the  C.  E.  A.  convention  last  month.  He 
stated  that  he  expected,  a  little  later,  to  see  a  modified 
carbon  filament  lamp  of  greater  life,  efficiency  and 
candle  power  than  the  present  lamps,  having  their  fila- 
ments made  of  some  modified  form  of  carbon.  A  seri- 
ous consideration  in  connection  with  such  lamps  will 
be  the  matter  of  the  grounding  of  secondaries.  It  is 
quite  possible  that  this  class  of  lamp,  which  is  now 
almost  ready  to  be  placed  upon  the  market,  will  be 
suitable  for  220  volts.  The  more  generally  accepted 
limit  at  present  for  the  grounding  of  alternating  cur- 
rent secondaries  is  150  volts.  Mr.  Kelsch  believed  this 
limit  of  pressure  too  low.  The  introduction  of  the  new 
220  volt  lamps  may  make  it  necessary  for  the  Under- 
writers' Association  to  consider  seriously  the  matter  of 
extending  the  limit.  It  is  understood  that  the  new 
lamps  referred  to  by  Mr.  Kelsch  have  tlie  remarkable 
feature  that  the  filament  can  be  heated  to  incandescence 
in  the  open  air  and  resist  attack  for  quite  a  long  period 
of  time.  It  is  said  the  increased  cost  of  this  filament  is 
offset  by  the  saving  due  to  its  needing  a  lower  vacuum. 
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The  eighteenth  annual  convention  of  the  Canadian  Electrical 
Association,  which  was  opened  in  the  Chemistry  and  Mining 
Building  of  the  University  of  Toronto,  on  Wednesday,  June  17th, 
and  continued  until  Friday,  June  19th,  was  one  of  the  most 
successful  and  well  attended  that  has  yet  been  held. 

Those  Who  Were  Present. 
The  following  are  the  members  who  attended  the  convention: 
J.  G.  Archibald,  Woodstock  Water  &  Light  System,  Woodstock, 

Ont. 
S.  S.  Anderson,  Sandwich,  Windsor  &  Amherstburg  Railway  & 

Light  Co.,  Windsor,  Ont. 
B.  F.  Anderson,  Canadian  Westinghouse  Company,  Montreal. 
W'.  L.  Adams,  Ontario  Power  Company,  Niagara  Falls,  Ont. 
W'.  M.  Andrew,  Canadian  Westinghouse  Company,  Toronto. 
J.  C.  Armer,  Canadian  Machinery,  Toronto. 
J.  M.  Allen,  Toronto  Electric     Light  Company,  Toronto. 
P.  Alexander,  Alexander  &  Mills,  Peterborough. 
Prof.  E.  W.  Angus,  University  of  Toronto. 
H.  S.  Brown,  Canadian  General  Electric  Company,  Toronto. 
T.  Beecroft,  Barrie  Electric  Light  Plant,  Barric,  Ont. 

E.  F.  Brough,  Nieholls  Chemical  Company,  Sulphide,  Tweed,  Ont. 
R.  G.  Black,  Toronto  Electric  Light  Company,  Toronto. 

J.  H.  Bennett,  Electric  Light  Plant,  Barrie,  Ont. 

Acton  Burrows,  Railway  and  Marine  World,  Toronto. 

Valentine  Boyd,  Canadian  General  Electric  Company,  Toronto. 

N.  S.  Braden,  Canadian  Westinghouse  Company,  Hamilton. 

W.  H.  R.  Burrows,  Toronto  Electric  Light  Company,  Toronto. 

H.  C.  Breay,  Cully  &  Breay,  Hamilton. 

William  A.  Bucke,  Canadian  General  Electric  Company,  Toronto. 

H.  Boultbee,  "Canadian  Electrical  News,"  Toronto. 

H.  M.  Bostwiek,  Canadian  Westinghouse  Company,  Hamilton. 

G.  D.  Bly,  Monarch  Supply  Company,  Toronto. 

W.  B.  Boyd,  Toronto  Railway  Company,  Toronto. 

Geo.  C.  Burnbam,  Allis-Chalmers-Bullock,  Toronto. 

H.  H.  Beasley,  Toronto  Railway  Company,  Toronto. 

H.  A.  Burson,  Packard  Electric  Co.,  St.  Catharines,  Ont. 

James  Bicknell,  Bicknell  &  Morine,  Toronto. 

J.  Cave.  Canada  Foundry  Company,  Toronto. 

F.  A.  Chisholm,  St.  Johns  Electric  Light  Company,  St.  Johns, 

Que. 
Alfred  Collyer,  Alfred  Collyer  &  Company,  Montreal. 

G.  Campbell,  Robert  Simpson  Company,  Toronto. 
P.  S.  Coate,  Chatham  Gas  Company,  Chatham.  Ont. 

fl.   D.   Crouch,   Northern   Electric    &   Manufarturing   Company, 

Montreal. 
M.  J.  Clancy,  John  Ritchie  Company,  Toronto. 
S.  B.  Condit,  Jr.,  American  Conduit  Company,  Boston,  Mass. 
John  F.  Cody,  Queen  City  Oil  Company,  London,  Ont. 
B.  J.  Clark,  Toronto  Railway  Company,  Toronto. 
O.  A.  Cole,  Philip  Carey  Manufacturing  Company,  Toronto. 
W.  G.  Chace,  Smith,  Kerry  &  Chace,  Toronto. 
H.  K.  Carruthers,  Alvinston  Power  Co.,  Alvinston,  Ont. 
G.   Percy  Cole,  AllisChalmers-Bullock,  Montreal. 
E.  E.  Gary,  Edward  E.  Cary  Co.,  Inc.,  New  York. 
J.  A.  Culvcrwell,  Northumberland-Durham  Power  Company,  Port 

Hope,  Ont. 
A.  A.  Dion,  Ottawa  Electric  Company,  Ottawa. 
J.  B.  Dougall,  Electric  Light  Plant,  Barrie,  Ont. 
K.  J.  Dunlop,  Canadian  Westinghouse  Company,  Toronto. 
T.  F.  Urvden,  Canadian  "Westinghouse  Company,  Toronto. 
H.  Stanticld  Dodd,  Gas  &  Electric  Power  Company,  Toronto. 
Fred.  Deagle,  Georgian  Bay  Power  Company,  Eugenia  Falls. 
J.  M.  Deagle,  Cataract  Electric  Company,  Orangeville,  Ont. 
W.  P.  Dean,  Canadian  General  Electric  Company,  Toronto. 
Saul  Dushman,  University  of  Toronto. 

W.  H.  Eisenbeis,  Canadian  Westinghouse  Company,  Toronto. 
W.  L.  Earl,  Oneida  Community,  Limited,  Montreal. 
H.  O.  Edwards,  Canadian  General  Electric  Company,  Toronto. 
A.  E.  Esling,  Canadian  General  Electric  Company,  Toronto. 
H.  O.  Fisk,  Peterboro  Light  &  Power  Company,  Peterborough. 
T.  R.  Fulton,  Eugene  Phillips  Electrical  Works,  Montreal. 
J.  A.  Fletcher,  R.  E.  T.  Pringle  Company,  Montreal. 
A.  E.  Fleming,  Canadian  Westinghouse  Company,  Hamilton. 
James  Fisher,  "Canadian  Electrical  News,"  Toronto. 
A.  F.  Fificld,  Electrical  Contractor,  St.  Catharines,  Ont. 
H.  T.  Giblis,  Canadian  Westinghouse  Company,  Toronto. 
O.  T.  Goddard,  Moloney  Electric  Company,  St.  Louis,  Mo. 
E.  E.  Gallagher,  New  York. 


George  Grosz,  Electric  Light  Plant,  Waterloo,  Ont. 

W.  W.  Grant,  American  Conduit  Company,  New  York. 

Lawford  Grant,  British  Insulated  &  Helsby  Cables,  Ltd.,  Mont- 
real. 

J.  G.  Glassco,  Dominion  Power  &  Transmission  Company,  Hamil- 
ton. 

E.  A.  Greene,  Joyner-Greene  Company,  Toronto. 

R.  Greeniaus,  Toronto  Electric  Light  Company,  Toronto. 

Dr.  Galbraitii,  Principal  School  of  Practical  Science,  Toronto. 

A.  W.  Givin,  Canadian  Fairbanks  Company,  Toronto. 

J.  Herbert  Hall,  Conduits  Company,  Limited,  Toronto. 

A.  T.  Hicks,  Trenton  Light  &  Water  Company,  Trenton,  Ont. 

P.  N.  Hover,  New  York  Insulated  Wire  Company,  New  York. 

H.  W.  Heise,  Central  Electric  &  School  Supply  Co.,  Toronto. 

P.  E.  Hart,  Canadian  General  Electric  Company,  Toronto. 

Charles  B.  Hunt,  London  Electric  Company,  London,  Ont. 

A.  O.  Hunt,  London  Electric  Company,  London,  Ont. 

A.  C.  Haight,  Canadian  General  Electric  Company,  Toronto. 

A.  Henrion,  Canadian  Westinghouse  Company,  Hamilton. 

R.  B.  Hamilton,  Packard  Electric  Company,  St.  Catharines. 

D.  F.  Hills,  Gas  &  Electric  Power  Company,  Toronto. 

H.  E.  Hunter,  Canadian  General  Electric  Company,  Toronto. 

E.  Irving,  Sunbeam  Incandescent  Lamp  Company,  Toronto. 

E.  J.  Jenking,  Canadian  General  Electric  Company,  Toronto. 
James  Johnston,  Public  Works  Department,  Ottawa. 

J.  H.  Jenkins,  General  Electric  Company,  Schenectady,  N.Y. 

F.  S.  Joy,  Canadian  Machinery,  Toronto. 
E.  A.  ames,  Canadian  Engineer,  Toronto. 

H.  W.  Jutton,  Canadian  Westinghouse  Company,  Hamilton. 
E.  S.  Kelsch,  Montreal  Light,  Heat  &  Power  Co.,  Montreal. 

E.  J.    Kyle,    Merrickville    Electric    Light    &    Power    Company, 

Merrickville,  Ont. 

J.  P.  King,  Stratford  Gas  Company,  Stratford,  Ont. 

George  C.  Knott,  Benjamin  Electric  Company,  Toronto. 

Walter  Knight,  Knight  Bros.  Company,  Burk's  Falls. 

John  Knox,  Dominion  Power  &  Transmission  Company,  Hamil- 
ton. 

H.  E.  M.  Kensit,  Smith,  Kerry  &  Chace,  Toronto. 

A.  N.  Kurchmaun,  Cement  &  Concrete  Review,  Toronto. 

H.  P.  Kimball,  Standard  Underground  Cable  Co.,  New  York, 

A.  B.  Lambe,  Canadian  General  Electric  Company,  Toronto. 

W.  W.  Lovell,  Canadian  Westinghouse  Company,  Toronto. 

J.  D.  Laehapclle,  Eastern  Electrical  Engineering  Co.,  Montreal. 

W.  H.  Lytle,  Canadian  Machine  Telephone  Co.,  Brantford,  Ont. 

T.  J.  Lynch,  Allis-Chalmbers-Bullock,  Toronto. 

J.  H.  Larmouth,  Peterborough  Light  &  Power  Co.,  Peterborough. 

-Alfred  Landaw,  Electric  Specialties,  Limited,  Toronto. 

D.  Logan,  Toronto  Electric  Light  Company,  Toronto. 
C.  W.  Lee,  C.  W.  Lee  Company,  New  York. 

W.  Lang,  Knight  Bros.  Company,  Burk's  Falls,  Ont. 
A.  T.  Laing,  University  of  Toronto. 

G.  D.  Leacock,  John  Forman  Company,  Montreal. 

W.  L.  Macfarlane,  St.  Lawrence  Power  Co.,  Cornwall,  Ont. 

W.    McCaffrey,   Canadian    General    Electric    Company,    Toronto. 

F.  A.  Mahoney,  Canadian   General   Electric  Company,  Toronto. 
John  Murphy,  Electrical  Engineer  Dominion  Government,  Otta- 
wa. 

William  McKay,   Robb   Engineering  Company,  Toronto. 
J.  W.  McLennan,  Lindsay  Light,  Heat  &  Power  Company,  Lind- 
say, Ont. 
Paul  J.  Myler,  Canadian  Westinghouse  Company,  Hamilton. 

C.  H.  Mitchell,  C.E.,  Toronto. 

Hugh  C.  MacLean,  Hugh  C.  MacLean,  Limited,  Toronto. 

A.  F.  McBean,  Western  Counties  Electric  Company,  Brantford. 

J.  G.  Monahan,  Gas  &  Electric  Power  Company,  Toronto. 

E.  D.  McCormack,  Canadian  General  Electric  Co.,  Toronto. 
John  F.  S.  Madden,  Canadian  General  Electric  Co,,  Toronto, 
A.  W.  McKinlay,  Federal  Electric  Construction  Co.,  Toronto. 
John  McVittie,  Saugecn  Light  &  Power  Co.,  Southampton. 
H.  A.  Moore,  Canada  Foundry  Company,  Toronto. 

Ed.  Mole,  Seaforth  Electric  Light  Company,  Seaforth,  Ont. 

E.  Q.  Mack,  Crouse-Hinds  Company,  Syracuse,  N.Y. 

J.  R.  McLinden,  Electric  Light  Department,  Owen  Sound. 

D.  O.  McKinnon,  Canadian  Manufacturer,  Toronto. 
C.  H.  Mortimer,  Toronto. 

G.  C.  Mooring,  Toronto. 

F.  A.  Merrick,  Canadian    Westinghouse   Company,   Hamilton. 

C.  A.  McLean,  Canadian  Westinghouse  Company,  Toronto. 

D.  M.  McCargar,  Belleville  Portland  Cement  Co.,  Belleville,  Ont. 
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G.  W.  Megan,  "Canadian  Electrical  News,"  Toronto. 

C.  E.  McKay,  Toledo  Railway  &  Light  Co.,  Toledo,  Ohio. 

D.  H.  McDougall,  Toronto  &  Niagara  Power  Company,  Toronto. 
J.  McMurchy,  Brampton  Electric  Light  Co.,  Brampton,  Ont. 

C.  S.  Manchester,  Electrical  Superintendent  Welland  Canal,  St. 

Catharines,  Ont. 
Robert  McKay,  Johnston,  McKay,  Dodds  &  Grant,  Toronto. 
H.  G.  NiehoUs,  Canadian  General  Electric  Company,  Toronto. 
Raymond  Noyes,  Oneida  Community,  Niagara  Falls,  Ont. 
Walter  Northgraves,  Waterloo  Electric  Light  Co.,  Waterloo,  Ont. 
Henry  Oestreich,  Electrician  Joseph  E.  Seagram,  Waterloo,  Ont. 
T.  R.  Price,  Sunbeam  Incandescent  Lamp  Companj',  Toronto. 
T.  .J.  E.  Papineau,  Toronto  Electric  Light  Company,  Toronto. 
J.  W.  Purcell,  Hiram  Walker  uc  Sons,  Walkerville,  Ont. 
J.  W.  Putnam,  Toronto  &  Niagara  Power  Company,  Hamilton. 
C.  U.  Peeling,  Municipal  Plant,  Campbellford,  Ont. 
A.  S.  L.  Peaslee,  Canadian  Westinghouse  Company,  Toronto. 
W.  A.  Pearson,  Toronto  Niagara  Power  Conijiany,  Niagara  Falls. 
S.  Plewes,  Creemore  Electric  Light  Company,  Creemore,  Ont. 
John  T.  Potter,  Walkerton  Electric  Light  Co.,  Walkerton,  Ont. 
H.  W.  Price,  University  of  Toronto. 

E.  J.  Phillips,  Electric  Light  Plant,  Berlin. 


R.  J.  Smith,  Canadian  Electric  &  Water  Power  Company,  Perth, 
M.  H.  Smith,  Canadian  Westinghouse  Company,  Toronto. 
A.  H.  Stone,  Waluiapitae  Power  Company,  Sudbury,  Ont. 

A,  D.  Smith,  Fedeial  Electric  Construction  Company,  Toronto. 
E.  P.  Stoll,  Universal  Manufacturing  Company,  Toronto. 

E.  Smith,  Municipal  Electric  Light  Plant,  Gravenhurst,  Ont. 

D.  P.  Streb,  Municipal  Electric  Light  Plant,  Collingwood,  Ont, 
J.  H.  Sloan,  Municipal  Electric  Light  I'laut,  Tottenham,  Ont. 

B.  F.  Selby,  Canadian  General  Electric  Company,  Toronto. 
Thomas  Stewart,  Light,  Heat  &  Power  Company,  Lindsay,  Ont. 
S.  W.  Smith,  Electrical  Enignieering  Company,  Montreal, 
George   J.    Stanley,    Northern    Aluminum    Company,    Rochester. 
R,  A.  Stinson,  Canadian  Crocker-Wheeler  Comj)any,  Montreal, 

J,  E,  Skidmore,  Cobourg  Utilities  Corporation,  Cobourg,  Ont. 
J.  J.  Salmond,  Canadian  Engineer,  Toronto. 

Frank  C.  Smallpiece,  Canadian  General  Electric  Company,  Tor- 
onto. 

A.  G.  Sangster,  Lincoln  Light  &  Power  Company,  St,  Catharines, 

F.  W.  Snider,  Waterloo  Electric  Company,  Waterloo,  Ont. 

.T.  P.  Thompson,  Eugene  F.  Phillips  Electrical  Works,  Toronto. 
J.  F.  B.  Vandeleur,  Evershed  &  Vignoles,  Limited,  Toronto. 

B.  Vanwinkle,  Canadian  Fire  Underwriters,  Toronto. 


Members  of  the  Canadian  Electrical  Association  on  the  steps  of  the  Convention  Building. 


B.  P.  Reesor,  Georgian  Bay  Power  Company,  Lindsay. 

VV,  N.  Ryerson,  Ontario  Power  Company,  Niagara  Falls,  Out. 

T.   I{.  Kosebrugh,  University  of  Toronto,  Toronto. 

F.  Ko.se,  Canadian  General  Electric  Company,  Toronto. 

W.  E.  Reesor,  Light,  Heat  &  i'ower  Company,  Lindsay,  Ont. 

W.   1{,  Reynolds,  Water,  Heat  &  Light  Commission,  St,  Marys, 

Norman  S.  Ricnards,  Canadian  General  Electric  Co.,  Toronto. 

.loseph  Rogers,  Rogers  Electric  Company,  Toronto. 

F.  Ryan,  Electric  Supply  Company,  Hamilton, 

.1.  H.  Rathbun,  Belleville  Portland  Cement  Company,  Belleville. 

li.  JI,  Rolland,  Allis  Chalmers  Bullock,  Toronto, 

Herbert  Rice,  The  Cutter  Company,  Philadelphia,  Pa, 

.).  A,  Shand,  Allis  (nialmers-Bullock,  Limited,  Toronto, 

('has.  A,  Smith,  Hamilton  Anchor  Company,  Hamilton, 

Irving  Smith,  R,  E.  T.  Pringle  Company,  Montreal. 

II.    K.    Strickland,    Canadian    Fire    Underwriters'    Association, 

Toronto. 
W.  Wray  Staight,  Toronto, 
A,  Sangster,  Gas  &  Electric  Department,  Sherlirooke,  Que. 

C.  W.  Stokes,  flarpell-Stokes,  Limited,  Toronto. 


F,  G,  Vaughen,  General  Electric  Compaijy,  Schenectady,  N,Y, 
E,  B,  Walker,  Canadian  General  Electric  Company,  Toronto. 
H,  Webster,  Electric  Light  Plant,  Norwich,  Ont. 
W,  J,  Wyles,  Municipal  Plant,  Wingham,  Ont, 
R.  S.  Wilson,  Electric  Light  Plant,  Oakville,  Ont. 
J.  J,  Wright,  Toronto  Electric  Light  Company,  Toronto. 
J.  A.  Woodman,  Hamilton, 

C.  IF,  Wright,  Canadian  General  Electric  Company,  Ottawa, 
T.  C,  Walsh,  Dovean  Telephone  Manufacturing  Company,  N,  Y, 
.loliii  Wilson,  Water  &  Light  Commission,  Collingwood, 
Geo,  W,  Watts,  Canadian  General  Electric  Company,  Toronto. 
Geo,  Williams,  New  York, 

W,  Williams,  Sarnia  Gas  &  Electric  Company,  Sarnia,  Oiil. 
Alvan  L,  Woolf,  Midland  Electric  Company,  Montreal, 
A.  M.   Wickens,  Canadian  Casualty  and  Boiler  Insurance  Com- 
pany, Toronto. 
P.  Whatmore,  Electrical  Specialities  Limited,  Toronto. 
P.  B.  Yates,  Gould   Storage  Battery  Company,  Toronto. 
T.  S.  Young,  Secretary  treasurer  Canadian  Electric  Association, 
Toronto. 
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The  president,  Mr.  E.  S.  Kelsch,  opened  the  meeting  on  the 
first  day  with  a  brief  speech  and  was  followed  by  Alderman 
Graham,  in  the  absence  of  the  Mayor  who  welcomed  the  dele- 
gates on  behalf  of  the  City  of  Toronto. 

The  president  in  his  address  expressed  his  great  pleasure  at 
welcoming  the  members  and  their  guests  at  the  sixth  meeting 
held  in  Toronto.  The  first  meeting  at  which  the  Association 
was  formed  was  held  in  Toronto  in  1891,  when  there  were 
twenty  members  present,  several  of  whom  were  still  with  them. 
To-ilay  the  membership  was  four  hundred.  Since  the  last  meet- 
ing, held  in  Montreal,  they  had  passed  through  some  trying 
ordeals,  due  to  the  financial  panic.  When  called  to  a  halt  in 
October  last,  they  had  been  travelling  at  a  rapid  pace.  In 
many  instances  it  was  no  longer  a  question  of  tlie  cost  of  appar- 
atus. Delivery  was  often  the  most  important  point  in  deciding 
upon  the  reward  of  a  contract.  Such  conditions  could  have 
but  one  ending  and  the  check  received  might  have  been  for  the 
best. 

It  was  interesting  to  know  that  statistics  prepared  by  one 
of  the  large  railway  systems,  operating  both  electric  and  steam 
service  showed  that  the  electric  system  had  stood  the  test  of 
financial  depression  better  than  the  steam  system.  During 
December,  1907,  eighteen  electric  railways  increased  their  earn- 
ings two  per  cent,  over  the  same  month  in  1906.  In  the  same 
month  sixty-one  steam  roads  decreased  4.28  per  cent.  These 
figures  were  very  gratifying  to  those  who  were  engaged  in 
electric  railway  work. 

Reiferring  to  the   fear   formerly   felt   that   the   new  types   of 


W.   N.     Ryerson,  Niagara  Falls,   President  Canadian  Electrical 
Association. 

Tungsten  and  other  high  efficiency  incandescent  lamps  might 
reduce  the  income  of  lighting  companies,  Mr.  Kelsch  said  that 
it  had  been  shown  that  the  consumption  of  incandescent  lamps 
during  the  past  year  amounted  to  over  85,000,000  and  that  for 
the  next  twelve  mouths  the  visible  supply  of  new  high  efficiency 
lamps  was  less  than  2^4  per  cent,  of  the  demand. 

Speaking  of  the  competition  of  gas  companies  Mr.  Kelsch 
told  of  a  case  in  which  a  lighting  company  had  secured  per- 
mission to  fit  up  a  store  with  Tungsten  lamps  and  in  less  than 
sixty  days  after  the  first  store  was  lighted,  they  secured  a  con- 
tract to  light  the  same  company's  other  twenty-one  stores, 
which  formerly  had  been  lighted  by  gas.  Any  reduction  in  the 
income  of  central  stations  due  to  the  use  of  Tungsten  lamps, 
woulil  be  more  than  ofl'set  by  new  revenue  made  possible  by 
this  lamp.  He  looked  forward  to  the  appearance  of  an  incan- 
descent lanij)  of  high  efficiency  type  equal  in  candle  power  to 
the  present  street  arc  lamp  but  of  higher  efficiency  power  fac- 
tor, and  procured  at  one-quarter  the  first  cost.  Ho  also  expected 
to  sec  perhaps  a  little  later,  a  modified  carbon  filament  lamp  of 
greater  life,  efficiency  and  candle  power  than  the  jirescnt  lines, 
which  would  have  their  filaments  made  of  some  modified  form 
of  carbon,  and  costing  about  fifteen  cents  retail  for  a  20  to  .'iO 
candle  jiower  lamp. 

The  National  Electric  Light  Association  had  recently  adopted 
a  resolution  ui)on  the  grounding  of  secondaries,  making  it  com- 
pulsory to  ground  alternating  current  secondaries  up  to  and  in- 


cluding 1.50  volts,  and  prohibiting  the  grounding  of  alternating 
current  secondaries  carrying  an  excess  of  150  volts.  These 
rules  were  used  by  the  Canadian  Fire  Underwriters'  Associa- 
tion and  the  whole  question  was  one  of  the  greatest  importance 
to  the  Association.  To  his  mind  the  limit  of  pressure  was  too 
low  at  150  volts. 

Eeference  was  then  made  to  the  importance  of  the  question  of 
rates,  which  as  far  as  he  knew  had  received  little  or  no  atten- 
tion from  the  Association.  The  time  was  fast  approaching 
when  some  form  of  control  by  commission  would  govern  their 
acts.  They  should  take  time  by  the  forelock,  study  the  matter 
and  act  in  such  a  way  that  the  commission  would  have  little 
or  no  work  to  do. 

President  Falconer  of  the  University  of  Toronto,  then  ad- 
dressed a  few  words  of  welcome  to  the  meeting. 

Secretary-Treasurer's  Eeport. 

The  secretary-treasurer's  report  was  then  read  by  Mr.  T.  S. 
Young,  and  is  given  in  part  below: 

The  year  has  witnessed  a  substantial  increase  in  membership. 
One  hundred  and  twenty  new  members  joined  during  the  year, 
while  twenty-seven  names  were  removed  as  the  result  of  resig- 
nations and  other  causes,  making  a  total  membership  on  May  31, 
1908,  of  395,  an  increase  of  92  members  as  compared  with  the 
corresponding  date  of  1907.  Several  of  the  resignations  were 
due  to  the  removal  of  the  members  to  other  countries.  A  special 
effort  has  been  made  during  the  past  twelve  months  to  interest 
a  larger  number  of  the  private  lighting  and  power  companies 
in  the  Association,  and  1  am  glad  to  say  that  it  has  met  with 
some  sucess.  One  year  ago  there  were  represented  in  the  Asso- 
ciation by  individual  membership  seventy  private  companies, 
while  the  present  membership  represents  ninety-two  of  such 
companies,  a  showing  for  one  year  which  I  think  may  be  con- 
sidered satisfactory..  The  advantages  of  organization  are  be- 
coming more  generally  recognized,  although  there  are  stUl  a 
number  of  companies  who  are  satisfied  to  profit  from  the  united 
efforts  of  the  Association  without  bearing  their  burden  of  the 
work  and  expense. 

The  membership  fees  collected  during  the  year  amounted  to 
$94.5.  In  this  connection  I  would  urge  that  members  who  do 
not  desire  to  continue  their  membership  should  notify  the  secre- 
tary to  that  effect  in  accordance  with  the  constitution,  instead 
of  allowing  their  names  to  remain  on  the  register  until  removed 
by  direction  of  the  managing  committee. 

The  plan  suggested  by  Mr.  A.  A.  Dion  at  the  last  convelition 
for  the  continuance  of  the  Question  Box  was  approved,  and  at 
the  unanimous  request  of  the  committee,  Mr.  Dion  conseflted 
to  act  as  chief  editor.  The  great  advantage  of  the  new  plan, 
with  which  most  of  our  members  are  no  doubt  familiar,  is  the 
fact  that  answers  to  questions  may  be  obtained  promptly  in- 
stead of  waiting  for  the  publication  of  the  Question  Box.  The 
time  has  been  too  short  to  give  the  new  plan  a  fair  trial,  and 
we  may  reasonably  anticipate  a  growing  interest  in  this  move- 
ment to  benefit  the  members  of  the  Association. 

At  our  last  convention,  a  committee,  consisting  of  Messrs. 
A.  A.  Dion  (.chairman),  R.  S.  Kelsch,  J.  J.  Wright,  J.  M-  Robert- 
son and  A.  A.  Wright,  M.  P.,  was  appointed  to  memorialize  the 
Dominion  Government  for  a  reduction  in  the  fees  charged  for 
the  inspection  of  electric  light  meters.  By  request  of  the 
chairman,  I  beg  to  report  that  this  committee  met  in  Montreal 
on  November  8th,  when  it  was  decided  to  elicit  the  su])port 
and  co-operation  of  all  the  lighting  companies  in  the  movement. 
Subsequently,  largely  through  the  efforts  of  Mr.  R.  S.  Kelsch, 
the  t'anadian  Gas  Association  was  organized,  and  a  joint  dejui  ' 
tation  representing  the  two  associations  interviewed  the  Right 
Honorable  Sir  Wilfrid  Laurier  and  Hon.  Mr.  Templeman,  Mini- 
ster of  Inland  Revenue,  at  Ottawa  on  February  12tli,  1908. 
Most  of  the  larger  lighting  companies  were  re]n-esented.  The 
delegation  was  introduced  by  Mr.  Dion  and  most  cordially  re- 
ceived. The  memorial  submitted  pointed  out  that  the  charges 
made  by  the  government  for  the  inspection  and  testing  of  elec- 
tric and  gas  meters  had  resulted  in  an  excess  of  revenue  over 
expenilitures  of  .$153,046.85  in  seven  years  and  nine  months. 
The  Minister  of  Inland  Revenue  admitted  that  the  Dominion 
Government  had  no  desire  to  make  a  profit  out  of  the  service 
and  stateil  that  the  registration  fee  would  be  abolished  immedi- 
ately. An  order  in-couucil,  dated  March  14th,  1908,  was  there- 
fore i.ssued  abolishing  trom  the  1st  of  April  the  registration 
fees  established  under  the  provisions  of  section  10  of  the  Elec- 
tricity Inspection  Ast.  This  abolition  means  a  saving  of  about 
$(1,000  a  year  to  the  lighting  companies. 

The  decision  of  the  Government  in  respect  to  a  reduction  of 
the  fees  for  testing  of  meters  is  set  fortli  in  a  letter  from  Hon. 
Mr.  Temideman  to  our  president,  Mr.  R.  S.  Kelsch,  in  which  ho 
says:  "With  regard  to  the  inspection  fees,  we  have  decided 
to  wait  for  some  time,  in  order  to  ascort»ic  V'w  the  rovouue 
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and  expenditure  will  balance,  after  having  carried  out  certain 
contemplated  improvements  in  the  service.  The  policy  of  this 
department  is  to  make  the  service  self-sustaining,  not  to  pro- 
duce a  prifit. "  It  is  understood  that  the  minister  is  of  the 
opinion  that  it  will  take  a  year  or  more  to  ascertain  if,  under 
changed  conditions,  there  will  still  be  a  surplus.  It  would  seem, 
however,  that  the  lighting  companies  may  reasonably  anticipate 
a  reduction  in  the  fees  for  the  testing  of  large  meters,  the  cost 
of  verifying  which  is  no  greater  than  a  small  meter. 

The  rejiort  closed  with  a  recommendation  for  abolishing  or 
reducing  the  duty  of  35  per  ceut.  on  carbons,  as  apparently 
none  had  been  made  in  Canada  for  some  years.  The  duty  at 
present  paid  amounted  to  about  $14,000  a  year. 

The  auditors,  Messrs.  E.  G.  Black  and  W.  J.  McKinlay,  re- 
ported that  they  had  examined  the  cash  book  and  vouchers  of 
the  secretary-treasurer  and  found  them  correct. 

Mr.  A.  A.  Dion  referred  to  the  matter  of  meter  inspection 
fees,  pointing  out  that  .$153,000  had  been  collected  by  the  (tov- 
ernment  illegally  as  shown  by  their  own  act  which  stated  that 
the  service  should  be  self-sustaining.  In  spite  of  this  a  profit 
had  been  reaped  which  ought  to  be  immediately  drawn  upon 
in  order  to  bring  about  a  reduction  of  the  fee.  It  was  a 
question  whether  the  Government  should  not  be  interviewed 
again  rather  than  wait  for  another  year. 

The  president  agreed  with  this  proposal  and  the  report  of  the 
secretary-treasurer  was  then  adopted. 

Dr.  Galbraith  Dean  of  the  Faculty  of  Applied  Science  of  the 
University  of  Toronto  entered  the  meeting  at  this  stage  and 
was  given  a  hearty  welcome.  He  delivered  a  brief  address  of 
welcome  to  the  Association. 

Discussion  on  Mr.  Kyerson's  Paper. 

Mr.  W.  N.  Eyerson  's  paper  upon  ' '  Power  Bates  and  Factors, ' ' 
which  is  published  on -page  22  of  this  issue,  was  then  read. 

At  the  conclusion  of  his  paper  Mr.  Eyerson  said  that  the 
method  mentioned  in  connection  with  the  minimum  payment 
jier  horse  power  of  connected  load  for  the  period  of  charge 
was  set  forth  in  a  pamphlet  issued  by  the  Union  Electric  Light 
&  Power  Company  of  St.  Louis,  Mo.  The  scale  maintained  by 
them  would  probably  reduce  the  price,with  the  discount  allowed, 
to  an  absurd  figure.  The  method  might  be  adjusted,  however, 
to  take  care  of  almost  any  amount  of  power  after  carefully 
adjusting  the  rates. 

Since  the  preparation  of  his  paper  a  very  fair  maximum  de- 
mand meter  had  been  brought  out  by  one  of  the  manufacturing 
firms,  which  was  connected  to  an  ordinary  intergrating  watt 
meter  mechanism.  A  small  hand  travelling  over  a  -dial  being 
moved  bj'  the  revolving  disk,  registered  the  maximum  rate  of 
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consumption.  The  time  for  which  that  maximum  lasted  might 
be  adjusted  by  increasing  or  decreasing  the  drag  magnets  on 
the  disk.  This  form  of  meter  was  independent  of  the  power 
factor. 

The  sliding  scale  method  of  charging  was  not  economical 
from  the  meter  standpoint.  In  small  blocks  of  power  it  re- 
quired an  intergrating  watt  meter.  An  instrument  had  been 
iieveloi)ed  which  coniliiiicd  to  a  certain  extent  these  two  meters, 
the   constant  or   ordinary   intergrating   watt   meter,   having   at- 


tached to  it  a  printing  device  which  stamps  on  a  piece  of  paper 
the  maximum  one  minute  peak  or  other  load  during  one  day. 
Then  it  added  the  peaks  and  at  the  end  of  the  month  it  was 
necessary  only  to  divide  the  sum  of  daily  peaks  bj-  the  number 
of  peaks  to  give  the  daily  average.  Then  the  kilowatt  hours 
were  read  directly  on  the  dial. 

The  President  in  opening  the  discussion  upon  Mr.  Ryerson  's 
paper  said  that  a  maximum  demand  meter  had  been  brought 
o)it   by  the   Boston   Edison   Company,  consisting  of  an   ordin.ary 
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watt  meter  with  an  attachment  for  recording  the  revolutions 
per  minute  or  half  minute,  to  accomplish  the  same  puri)ose  as 
the  instruments  described  by  Mr.  Eyerson.  He  had  found 
trouble  in  checking  the  power  factor  or  making  a  rate  that 
would  meet  all  ocuditions.  He  had  seen  contracts  which  read 
that  the  rate  per  horse  power  was  say  $10,  based  on  the  mini- 
mum power  factor  of  'M  per  cent.,  and  in  the  event  of  the 
factor  tailing  below  that  the  horse  powej  to  be  paid  for  was 
to  be  determined  by  the  volts  between  the  phases.  For  in- 
stance, take  one  phase,  .1732  divided  by  .90,  a  condition  often 
met  wth.  There  was  no  instrument  on  the  market  to  take  care 
of  that  condition.  Such  contracts  had  to  be  made.  In  one 
case  he  knew  of,  a  cement  company  in  Ottawa  after  finding  that 
its  power  factor  was  73,  paid  $10,000  for  a  synchronous  eon- 
denser  to  raise  the  power  factor  to  S)0  per  cent.,  the  terms  of 
the  contract. 

Mr.  Dion  said  that  the  flat  rate,  if  low  enough,  was  the  most 
popular  with  the  consumer,  but  it  was  difficult  to  adjust.  It 
was  impossible  to  api>Jy  a  Hat  rate  without  some  form  of  curve 
drawings  to  record  what  was  actually  going  on,  and  in  many 
cases  it  was  not  commercially  advisable  to  use  a  curve  drawing 
instrument  on  account  of  its  cost  and  the  small  units  dealt 
with.  Taking  all  points  into  consideration  he  believed  that  for 
the  sale  of  small  units,  the  meter  rate  together  with  a  flat 
late,  based  on  the  total  installation  and  the  size  of  the  motor,  was 
the  nearest  thing  to  meeting  conditions  properly  without  run- 
ning into  complications.     * 

Mr.  K.  G.  Black,  Toronto,  said  that  one  of  the  most  difficult 
cases  was  where  an  ojierating  company  would  have  to  sell  from 
50  to  200  horse  power  to  some  manufacturing  concern  using  a 
l.'irge  number  of  motors.  The  company  had  to  guard  against 
a  large  capital  expenditure  in  case  they  ran  all  their  motors 
at  one  time,  and  against  a  very  low  jiovver  factor  in  case  they 
installed  very  small  units  and  ran  them  underload.  The  method 
of  making  rates  was  much  more  difficult  for  A.  C.  than  for 
D.  C.  services.  The  questions  of  power  factor  and  other 
troublesome  features  were  all  eliminated  in  D.  C.  services. 

The  President,  referring  to  the  case  of  the  Montreal  Street 
Railway  Co.,  to  which  power  was  sold  in  a  12,000  horse-power 
lot,  said  that  the  conditions  in  that  contract  were  that  the 
customer  must  not  exceed  the  anu)unt  purchased  by  more  than  10 
per  cent,  for  more  than  two  minutes.     The  street  railway  com- 
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pany  had  been  unable  to  meet  these  conditions  until  they  in- 
stalled a  storage  battery,  since  when  there  had  been  no  trouble. 

Mr.  C.  K.  McKay,  Toledo,  said  that  his  company  in  adjusting 
]iower  rates  had  for  some  years  adhered  to  the  practice  of 
charging  a  fixed  amount  for  large  installations,  so  as  to  cover 
the  fixed  annual  charges  on  the  investment,  necessary  to  take 
care  of  the  consumer  's  maximum  demand.  He  thought  that  in 
the  case  of  .small  installations  of  100  horse  power,  or  even  less, 
the  matter  could  be  settled  by  making  factory  tests.  In  cases 
of  25  horse  power  or  less  they  usually  charged  simply  so  much 
a  year  on  the  basis  of  the  connected  horse  power.  One  company 
within  the  last  seven  or  eight  months  had  had  to  spend  some- 
thing like  $40,000  to  rectify  the  low  power  factor  under  which 
the}'  operated.  The}'  had  increased  their  power  load  by  nearly 
7.5  per  cent,  in  a  year  and  a  half,  and  at  the  end  of  that  time 
they  were  having  to  instal  additional  capacity  to  take  care  of 
the  little  power  factors.  Even  then  they  were  having  trouble 
with  over  heating  and  their  power  factor  ran  nearly  all  day 
long  as  low  as  65  per  cent.  The  means  they  had  adopted  were 
the  usual  ones  of  installing  condensers  in  their  sub-stations 
and  in  some  cases  on  the  consumer's  premises. 

Nearly  all  large  stations  now,  were  installing  good  sized 
storage    batteries    or    motor   generator   sets   with    sufficient   fly 
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wheel  capacity  to  reduce  their  maximum  demand  materially. 
It  would  cost  them  $25,000  to  $30,000  to  do  this,  but  it  was 
necessary  for  them  to  do  so  if  they  were  to  secure  the  benefit 
of  any  reduction  in  their  fixed  charges. 

Mr.  Dion  explained  that  he  did  not  advocate  a  flat  rate.  The 
flat  rate  was  only  to  cover  the  cost  of  the  capital  invested  and 
the  balance  of  the  charge  was  a  meter  charge. 

Mr.  Black  thought  Mr.  Dion's  method  a  very  good  one,  but 
it  was  difficult  to  apply, •  especially  in  largo  plants.  If  large 
I)lant8  were  charged  on  the  installed  capacity  it  would  be  very 
hard  to  get  them  to  live  up  to  it. 

Mr.  Dion  replied  that  he  did  not  believe  they  could  adopt 
any  rate  universally.  As  a  rule,  however,  the  one  he  had  sug- 
gested would  be  nearly  right. 

Mr.  W.  Wray  Staight,  Toronto,  formerly  of  London,  Eng., 
said  the  power  rates  in  England  were  mostly  flat  rates  based 
upon  the  size  of  the  motor.  He  believed  the  small  consumer 
in  the  old  country  would  haggle  over  rates  more  even  than  in 
this  country.  The  question  was  much  less  settled  over  there 
than   here. 

At  the  afternoon  meeting  the  first  paper  read  was  by  Mr. 
George  Williams  on  "flow  to  Increase  the  Station  Load."  This 
address,  which  was  illustrated  by  lantern  slides,  will  be  pub- 
lished in  a  future  issue  of  the  "Electrical  News."  Mr.  Wil- 
liams also  followed  his  paper  with  an  explanation  of  a  number 
of  stereopticon  views  of  electrical  signs  for  use  at  night  and 
for  outline  lighting.  A  lengthy  discussion  also  followed  these 
remarks,  which  will  be  reported  in  a  later  issue. 


The  following  papers  were  then  read  and  discussed  exten- 
sively: "Lost  and  Unaccounted  For  Current,"  by  C.  R.  Mc- 
Kay, Toledo,  Ohio;  "Various  Electrical  Power  Plants  by  Euro- 
pean Designers,"  by  C.  H.  Mitchell. 

On  Thursday  morning  the  meeting  was  opened  by  the  reading 
of  a  paper  on  "Modern  Street  Lighting,"  by  A.  E.  Fleming, 
which  was  followed  by  a  lengthy  discussion.  It  will  be  publish- 
ed in  a  future  issue  of  the  "Electrical  News." 

Mr.  W.  G.  Chace,  Toronto,  was  to  have  delivered  a  paper  on 
"  Eegulatiou  of  Electric  Currents  and  Circuits."  Unfortunately 
he  was  called  away  at  the  last  moment  but  expected  to  present 
his  paper  later.  He  was  unable  to  do  so,  however,  and  Mr. 
Black  having  obtained  Mr.  Chace 's  slides,  gave  a  general  des- 
cription of  circuit  regulators  so  as  to  open  the  discussion.  The 
slides  were  put  through  the  lantern. 

Mr.  W.  A.  Bucke's  paper  on  "Eevenue  per  Capita  from  Elec- 
tric Plants,"  which  is  published  on  page  24  of  this  issue,  was 
the  next  to  be  presented.  It  was  listened  to  with  interest  and 
Mr.  Bucke  was  complimented  by  the  President  and  Mr.  Dion 
upon  the  useful  statistics  which  he  had  compiled.  It  was  re- 
grettable, Mr.  Dion  said,  that  a  large  number  of  companies 
had  not  responded  more  generously  to  Mr.  Bucke's  appeal  for 
statistics.  There  was  no  way  in  which  they  could  tell,  except 
by  comparison  of  this  kind,  whether  they  were  doing  justice  to 
their  plants.  This  fact  was  so  important  that  the  National 
Electric  Light  Association,  he  believed,  published  an  annual 
report  of  this  kind.  It  would  be  very  desirable  if  the  Canadian 
Electrical  Association  could  do  the  same.  It  would  be  a  good 
thing  if  Mr.  Bucke,  who  had  commenced  so  well,  would  continue 
to  carry  on  this  work  with  the  help  of  the  committee  on  statis- 
tics. 

At  the  Thursday  afternoon  session  Mr.  James  Bicknell  of 
Toronto,  read  a  paper  on  ' '  Electrical  Franchises,  Their  Legal 
Status  and  Basis  of  Valuation."  Mr.  Bicknell 's  paper  is  pub- 
lished on  page  19  of  this  issue.  It  was  followed  by  a  lengthy 
and  interesting  discussion,  during  which  Mr.  Bicknell  answered 
a  number  of  questions  by  members. 

In  answer  to  the  President,  Mr.  Bicknell  said  that  if  a  trans- 
mission company  erected  a  pole  through  the  telephone  wires 
of  a  telephone  company,  which  had  been  in  place  for  ten  or 
twelve  years,  and  if,  say  at  a  height  of  ten  feet  above  the  tele- 
|ilione  wires,  they  placed  dangerous  wires  carrying  say  33,000 
volts,  the  transmission  company  would  be  bound  to  adopt  pre- 
cautions to  make  the  telephone  line  reasonably  safe. 

Replying  to  Mr.  Dion,  Mr.  Bicknell  said  that  a  municipality 
could  not  expropriate  the  propeity  of  a  company  having  a  per 
pttual  franchise  under  a  by-law  passed  by  the  municipality, 
without  the  cousent  of  the  company,  even  though  the  company 
were  compensated.  The  Hydro-Electric  Commission  had  power 
to  expropriate  certain  companies  at  the  present  time,  and  it 
was  possible  for  a  municipality  to  obtain  special  legislation, 
but  they  could  not  expropriate  in  the  manner  suggested,  under 
any  general  act. 

In  answer  to  J.  H.  Larmouth,  Peterboro,  Mr.  Bicknell  said,  if 
a  municipality  wished  to  expropriate  an  electric  plant  it  must 
take  all  or  none.  To  another  question  by  Mr.  Larmouth  ho 
said  that  probably  if  a  transmission  line  crossed  the  corner  of 
a  lot  and  had  boon  there  for  twelve  or  fourteen  years,  it  would 
have  a  right  to  continue  there.  The  statute  upon  this  point, 
however,  was  drawn  very  carelessly.  Probably  if  the  wire 
stayed  there  for  twenty  years,  an  "easement"  would  be  ac- 
quired, and  the  landowner  would  have  no  right  to  take  it  down. 
In  1904  an  Ontario  Act  prevented  telephone  and  telegraph  com- 
panies from  obtaining  "easement"  by  any  length  of  years,  but 
there  was  no  similar  legislation  with  regard  to  electric  light 
companies.  This  was  probably  an  oversight,  and  it  might  be 
expected  that  the  legislature  would  amend  it,  as  soon  as  it  is 
pointed  out  to  them.  If  a  case  came  into  court  at  present,  and 
the  electric  light  company  had  had  twenty  years'  use,  it  would 
be  declared  to  have  the  right  to  continue.  Under  twenty  years, 
it  would  be  no  good. 

Replying  to  a  question  by  Mr.  Black,  Mr.  Bicknell  said  that 
unless  there  was  some  actual  injury  about  to  be  suffered  by  a 
railroad  company  in  connection  with  its  telephone  line,  no  re- 
dress could  be  "obtained  from  a  transmission  company  whose 
lines  ran  parallel  to  the  railway  company's  lines.  Electricity 
was  like  a  dangerous  animal  and  if  it  escaped  and  caused  dam- 
age the  owner  would  be  liable.  This  was  the  ordinary  prin- 
ciple but  whether  the  use  of  a  transmission  line  so  near  the 
border  as  to  cause  damage  to  the  adjoining  proprietor,  using 
wires  for  telephone  purposes,  would  be  an  unusual  or  improper 
user  of  the  land  and  would  entitle  the  railway  company  to  get 
out  an  injunction  restraining  the  transmission  company  from 
continuing  to  transmit  power  so  close  to  the  railway  company's 
land,  was  a  very  difficult  question.  He  did  not  know  how  it 
would  be  answered. 
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In  answer  to  Mr.  F.  A.  Chisholm,  St.  Johns,  Que.,  Mr.  Bick- 
nell  said  that  in  the  case  of  two  private  companies  running  in 
competition,  one  of  which  became  insolvent,  the  town  could 
not  buy  it  in  at  an  auction,  and  then  compete  with  the  other 
company.  If  the  town  went  into  the  electrical  business  it  had 
to  acquire  the  property  of  any  company  carrying  on  the  busi- 
ness of  lighting  its  streets.  If  the  company  which  had  carried 
on  street  lighting  became  insolvent,  possibly  the  town  might 
if  it  had  the  necessary  power  from  the  ratepayers  go  into  the 
business  without  buying  out  the  other,  and  compete  with  it. 
But  this  was  never  done '  in  street  lighting.  If  they  had  al- 
ready been  doing  street  lighting  the  Conmee  Act  would  apply 
in  Ontario.    He  did  not  know  what  the  law  was  in  Quebec. 

Replying  to  Mr.  Larmouth,  Mr.  Bickncll  said  that  if  a  com- 
pany had  a  perpetual  franchise  and  had  been  operating  fifteen 
or  twenty  years  without  paying  pole  rent  the  municipality  had 
no  power  to  impose  a  pole  rent  from  time  to  time  except  under 
a  special  agreement.  It  could  tax  the  poles,  however,  at  their 
value,  the  same  as  any  other  property. 

Replying  to  the  President,  Mr.  Bieknell  said  that  in  the  case 
of  a  transmission  company's  line  causing  a  slight  disturbance 
to  a  railway  company's  telegraph  line  which  it  paralleled  twen- 
ty-five feet  outside  the  railway's  fence,  which  disturbance  could 
be  easily  overcome  by  slightly  strengthening  the  battery  used 
on  the  telegraph  line,  the  railway  company  would  probably 
have  to  take  care  of  it  themselves.  The  railway  company 
was  using  its  property  in  a  somewhat  unusual  way  and  if  by 
a  reasonable  expenditure  it  could  overcome  the  difficulty  it 
ought  to  do  so. 

The  President  brought  up  the  question  of  stolen  current,  re- 
lating the  case  of  a  company  with  a  clause  in  their  franchise 
giving  the  right  to  fine  any  person  stealing  current  $100,  that 
is  to  collect  it  without  going  into  court,  and  a  further  sum  of 
$4  a  day  during  the  continuance  of  the  offence,  as  well  as 
an  amount  equal  to  three  times  the  value  of  the  current  used. 
He  asked  Mr.  Bieknell  whether  the  Canadian  Electrical  Asso- 
ciation could  adopt  any  means  of  getting  that  sort  of  regula- 
tion into  a  Dominion  Act  relating  to  electric  lighting. 

Mr.  Bieknell  did  not  think  there  would  be  much  difficulty 
about  it.  Very  similar  provisions  prevailed  with  regard  to  gas 
and  water  companies.  He  did  not  think  for  instance  that  there 
would  be  any  difficulty  in  obtaining  the  insertion  of  such  a 
clau.se  in  the  charter  granted  to  any  electrical  company. 

Mr.  Dion  said  that  some  companies  were  not  so  fortunate  as 
the  one  referred  to  in  regard  to  their  charters.  He  asked  Mr. 
Bieknell  whether  they  could  protect  themselves  by  inserting 
in  their  individual  contracts  with  consumers,  a  clause  giving 
them  power  to  collect  a  certain  number  of  dollars  if  the  cus- 
tomer were  detected  stealing  electricity. 

Mr.  Bieknell  thought  this  could  be  done  legally. 
The  President  stated  that  in  Montreal  he  did  not  know  of 
any  case  where  people  discovered  in  the  theft  of  electricity 
had  refused  to  pay,  when  notified  by  the  company.  There  had 
been  a  great  many  such  cases  but  none  of  them  had  ever  got 
into  the  courts  or  newspapers.  The  party  always  happened  to 
have  a  friend  with  a  $100  bill. 

Mr.  Bieknell  did  not  think  it  would  make  any  real  difference 
to  an  individual  company  whether  they  had  a  contract  wherein 
the  customer  had  agreed  to  pay  the  fine,  or  whether  they  had 
a  clause  in  their  charter  enabling  them  to  impose  it.  The  pro 
vision  would  be  more  valuable  in  a  charter,  however,  inasmuch 
as  it  would  give  the  right  to  collect  through  a  sheriff  or  bailiff 
and  also  the  right  to  imprison  the  offender  if  he  did  not  pay. 
It  would  also  be  more  valuable  in  a  charter  because  it  would 
cover  the  case  of  theft  by  a  non-user. 

Mr.  Bieknell  replying  to  Mr.  Dion  said  that  he  did  not  think 
there  would  be  any  difficulty  in  getting  a  legislature  to  sa,y 
that  a  man  who  has  wires  of  an  electrical  company  upon  his 
premises,  is  obliged  to  see  that  they  are  not  tampered  with,  and 
to  make  him  responsible  for  a  certain  penalty.  Probably  they 
would  even  go  so  far  as  to  say  that  unless  he  could  prove  that 
no  current  had  been  taken  he  would  be  guilty  of  a  criminal 
offence.  There  should  bo  no  difficulty  in  having  the  onus 
placed  upon  the  accused. 

Mr.  W.  Williams,  Sarnia,  asked  whether,  in  the  event  of  a 
municipality  signing  an  agreement  with  the  Hydro-Klectric 
Commission  to  take  a  certain  amount  of  power  their  obligations 
with  an  existing  company  would  be  at  an  end,  so  far  as  the 
provisions  of  the  Conmee  Act  were  concerned. 

Mr.  Bieknell  replied  that  they  would  not  be  obliged  to  ob- 
serve the  provisions  of  the  Conmee  Act,  if  they  took  power 
from  the  Hydro-Electric  Commission,  but  if  there  was  a  valid 
contract  in  existence  by  which  the  municipality  had  agreed  to 
take  power  from  a  certain  company  for  a  number  of  years,  it 
was  bound  to  carry  out  th.nt  contract.  It  was  not,  however, 
bound   to  buy  out  the  electric   company  as   under   the   Conmee 


Act.  The  Hydro-Electric  Commission  had  power  to  expropriate 
the  property  of  any  electrical  company  and  when  the  property 
went,  the  franchise  would  be  of  no  value.  But  they  must  get 
the  consent  of  the  Lieutenant-Governor  in  Council  for  that  pur- 
pose, and  they  must  pay  full  value.  Even  ofter  expropriation 
the  company  could  acquire  another  property  and  go  on  doing 
business.  If  a  company  had  an  exclusive  franchise  with  a  period 
still  to  run,  the  general  act  with  reference  to  the  Hydro-Elec- 
tric Commission  would  probably  not  repeal  the  special  act  in 
favor  of  the  company,  by  which  it  obtained  its  exclusive  fran- 
chise. 

Mr.  Robert  McKay  then  read  a  paper  on  "Contracts,"  which 
together  with  the  extensive  discussion  following  will  be  pub- 
lished in  a  future  issue  of  the  "Electrical  News." 

Mr.  Dion  introduced  a  short  discussion  upon  the  Question 
Box,  which  he  said  had  been  neglected  in  several  ways  both 
by  those  who  wished  to  ask  questions  and  those  who  were  com- 
petent to  answer.  He  himself  had  neglected  to  answer  ques- 
tions partly  because  he  had  been  out  of  the  city  and  principally 
because  the  questions  seemed  to  come  towards  the  end  of  tlie 
year.  Some  members  who  had  asked  questions  requesting  im- 
mediate answers  during  the  recess  had  received  good  answers 
in  the  statements  from  engineers,  which  if  obtained  in  the 
regular  way  would  have  cost  them  $.50  each. 

The  President  said  he  had  been  approached  in  the  last  day 
and  a  half  by  four  members  who  asked  him  questions  which 
should  have  been  asked  through  the  Question  Box  several  nuinths 
ago.  It  was  quite  evident  that  the  members  were  not  availing 
themselves  of  the  opportunity  provided  by  the  Question  Box.  In 
the  "National"  the  Question  Box  had  grown  to  be  quite  a  large 
book.  It  was  handled  on  the  same  lines  as  that  of  the  C.  E.  A. 
and  there  was  no  reason  why  the  latter  should  not  be  of  great 
value. 

At  the  conclusion  of  the  afternoon  session  Mr.  Dushman  gave 
an  exhibition  of  the  use  of  the  electric  furnace  in  melting  iron. 
A  photograph  of  the  delegates  to  the  convention  was  then  taken.. 
On  Friday  morning  the  President  read  a  letter  from  Mr. 
Thomas  A.  Edison,  expressing  his  regret  at  being  unable  to 
attend  the  convention. 

The  secretary  then  read  the  list  of  officers  elected  for  the 
ensuing  year  as  follows:  W.  N.  Ryerson,  President;  R.  M. 
Wilson,  First  vice-president;  P.  S.  Coate,  Second  vice-president; 
T.  S.  Young,  Secretary-Treasurer;  Managing  Committee,  R.  C. 
Black,  Toronto;  A.  A.  Dion,  Ottawa;  B.  F.  Reesor,  Charles  B. 
Hunt,  London;  .1,  M.  Robertson,  Montreal;  .T.  .1.  Wright,  Toron- 
to; W.,  Williams,  Sarnia;  H.  O.  Fisk,  Peterboro;  J.  W.  Purcell, 
Walkerville;  R.  S.  Kelsch,  Montreal,  and  W.  A.  Pearson,  Nia- 
gara Falls,  Ont. 

Papers  were  then  read  as  follows:  "The  Grounding  of  Trans 
former  Secondaries,"  by  W.  L.  MacFarlane,  Cornwall;  "The 
National  Electric  Code,"  by  H.  F.  Strickland,  Chief  Electrical 
Inspector  at  Toronto,  for  the  Canadian  Fire  Underwriters'  Asso- 
ciation;   "The  Oscillograph,"  by  W.  H.  Price,  Toronto. 

These  papers  together  with  the  discussion  which  followed 
them  will  be  published  in  a  future  number  of  the  "Electrical 
News. ' ' 

The  question  of  the  next  place  of  meeting  was  left  in  the 
hands  of  the  executive. 

A  vote  of  thanks  was  passed  to  those  who  had  contributed 
papers  and  to  the  authorities  of  the  University  of  Toronto  for 
the  use  of  the  convention  building.  This  concluded  the  con- 
vention and  the  delegates  next  proceeded  to  McConkey's  res 
taurant  for  luncheon,  after  which  they  listened  to  a  lecture 
by  Mr.  R.  J.  Clark  of  the  Toronto  Railway  Company,  which 
was  accompanied  by  fifty  lantern  slides,  describing  some  of 
the  most  difficult  power  house  work  that  had  ever  been  done 
in  America,  particularly  at  Sao  Paulo,  Mexico,  Niagara  Falls 
and   Winnipeg. 

The  Entertainment  Features. 
The  entertainment  features  of  the  convention  were  arranged 
in  a  manner  which  was  greatly  appreciated  by  ;in.  On  the 
evening  of  the  first  day  a  delightful  sail  upon  tlic  lake  in  the 
steamer  Chippewa  was  provided,  and  a  great  number  of  the 
delegates  and  their  friends  attended.  The  cajiacious  prii|Mir 
tions  of  the  steamer  provided  plenty  of  room  for  everybody 
and  the  trip  was  a  thoroughly  enjoyable  one.  Messrs.  II.  M. 
Bennett  and  R.  Wilson,  contributed  comic  songs.  Glionna's 
orchestra  provided  dance  music. 

By  courtesy  of  the  management  of  the  various  companies 
arrangements  were  made  for  delegates  to  be  welcomed  at  the 
various  power  plants  and  distributing  plants  in  the  city. 

The  ladies  were  given  a  drive  around  the  city  on  Thursday 
afternoon  and  afterTioon  tea  was  served  for  them  at  the  Royal 
Canadian  Yacht  Club,  Centre  Island,  the  same  day. 

The  event  of  the  convention  was  the  baseball  match  between 
manufacturers  and  operating  companies  at  Hanlan's  Point  on 


i8 


CANADIAN    ELECTRICAL    NEWS 


Friday,  afternoon.  The  game  showed  the  existence  of  a  lot  of 
idle  talent  which  surprised  even  its  possessors  in  several  cases. 
The  result  was  a  victory  for  the  operating  companies  by  a 
score  of  11  to  10. 

Following  is  the  tabular  score: 

OPERATING  COMPANIKS. 

Runs. 

J.  G.  (ilasco,  c.f 1 

D.  H.  McDougall,  2b 1 

A.  T.  Hicks,  s.s 0 

S.  Anderson,  3b U 

P.  S.  Coate,  r.f 1 

W.  A.  Pearson,  lb 1 

y .  Pearson,  l.f 4 

•   Geo.   Campbell,   p 3 

Total  11 

MANUFACTURING  tOMPANIES. 

Runs. 

Fred  Rose,  3b 1 

B.  F.  Selby,  r.f U 

II.  A.  Moore,  2b 2 

J.  A.  Shand,  s.s 1 

W.  A.  Bucke,  c.f 2 

\V.  McCaflFerv,  lb.   .  . . '.    1 

J.   F.   S.   Madden,  l.f 2 

G.  11.  Kollaud,  p 1 

Total  10 

A    professional    catcher    officiated    behind    the    bat    for    both 
teams. 


On  Thursday  evening  special  cars  carried  the  delegates  to 
Scarboro  Beach  Park  wliere  they  were  given  a  good  time  in  the 
various  amusement  resorts  of  the  park. 

The  Toronto  Railway  Company  furnished  free  transportation 
for  the  delegates  during  their  presence  m  the  city,  and  the 
l^ell  Telephone  (.'ompany  provided  a  service  in  the  convention 
building  tor  the  accomodation  of  members. 

The  University  of  Toronto  science  buildings  were  opened  for 
inspection  to  the  members  on  Thursday  afternoon. 


Tlie  Register  published  by  Allis-Chalnicrs-BuIIock  Limited, 
Montreal,  was  as  usual  one  of  the  welcome  features  of  the  con- 
vention. It  was  issued  four  times  during  the  convention  and 
proved  itself  most  useful.  By  the  system  of  numbered  buttons, 
as  indexed  in  The  Register,  every  member  was  able  to  identify 
every  other  member  present.  The  Register  also  contained  a 
copy  of  the  programme  and  a  number  of  useful  announcements 
telling  members  what  to  do  and  where  to  go,  so  as  to  get  the 
most  benefit  out  of  the  convention. 


Mr.  H.  F.  Strickland,  Chief  Electrical  Inspector  at  Toronto, 
of  the  Canadian  Fire  Underwriters,  writes  to  "The  Electrical 
News"  as  follows: 

During  the  convention  of  the  Canadian  Electrical  Associa- 
tion, owing  to  lack  of  time  I  was  unable  to  read  my  paper  on 
the  Code,  but  wish  to  explain  one  point  which  was  brought  up 
by  Mr.  Kclsch.  As  I  have  had  several  inquiries  regarding  this 
point  since  the  convention,  I  think  it  advisable  that  parties  in- 
terested should  hear  what  the  intention  was  in  connection  with 
the  clause  referred  to  on  page  9  of  my  paper  under  the  heading 
"Induction  Motors,"  which  reads  as  follows: 

' '  Passing  on  from  transformers  to  induction  motors,  I  think 
it  is  worth  while  mentioning  my  belief  that  the  most  satisfac 
tory  method  of  installing  a  starting  and  controlling  apiiar;itiis 
in  connection  therewith  is  to  instal  them  entirely  in  a  fire  prciof 
cabinet,  that  is  to  say,  that  the  auto-starter,  fuses  and  switch 
sliould  be  in  a  fire-proof  cabinet,  etc." 

Mr.  Kelsch  took  some  exception  to  this  point,  stating  that 
he  had  never  heard  of  any  trouble  from  an  auto  starter.  I  quite 
agree  with  Mr.  Kclsch  on  this  point,  but  the  intention  is  not 
merely  to  enclose  the  auto-starter,  but  in  both  alternating  and 
direct  current  it  is  decidedly  advantageous  to  have  all  control- 
ling jipparatus,  that  is  to  say,  fuses,  anto-starters,  starting  box 
and  knife  switches  contained  in  a  neat  fireproof  cabinet.  Dur- 
ing the  course  of  our  inspections  we  come  across  many  indica- 
tions which  warrant  this  requirement,  and  will  positively  re- 
(|uire  such  in  certain  places  which  might  not  be  necessary  where 
this  apparatus  is  located  in  fireproof  buildings  away  from  in- 
flammable material.  T  merely  mention  this  iji  order  that  the 
point  will  not  bo  misunderstood. 


The    Association's    New    President. 

Mr.  W.  N.  Eyerson,  the  president-elect,  is  a  native  of  New 
York  City,  having  been  borne  there  in  1874.  He  received  his 
education  as  an  engineer  in  the  School  of  Mines  of  the  Colum- 
bia University,  graduating  with  the  degree  of  Electrical  En- 
gineer in  1896.  Mr.  Ryerson  was  connected  for  short  periods 
with  the  Sprague  Electric  Elevator  Company;  the  Western 
Electric  Company;  and  was  then  appointed  assistant  to  the 
chief  engineer  of  the  Waldorf-Astoria  Hotel,  during  the  erec- 
tion of  the  isolated  plant.  He  was  then  for  three  years  em- 
plo.ved  by  the  Metropolitan  Street  Railway  Company,  New  York, 
in  the  construction  and  operating  department  and  left  that  com- 
pany to  accept  the  position  of  chief  operator  to  the  Manhattan 
Railway  Company  New  York  City  and  was  for  three  years 
superintendent  of  the  sub-stations  for  this  company  and  later 
for  the  Interborough  Rapid  Transit  Company,  having  the  entire 
supervision  of  all  of  the  designing,  the  construction  and  operat- 
ing of  the  sixteen  sub-stations  throughout  New  York  City  for 
the  operation  of  both  the  Manhattan  elevated  system  and  the 
New  York  subway.  Since  April  1st,  190.5,  he  has  held  the  posi- 
tion of  superintendent  of  the  Ontario  Power  Company  of  Nia- 
gara Falls,  in  charge  of  construction,  operating  and  local  busi- 
ness management.  Mr.  E,verson  is  an  associate  member  of  the 
American  Institute  of  Electrical  Engineers;  a  member  of  the 
American  Society  of  Mechanical  Engineers,  and  a  member  of 
the  Canadian  Society  of  Civil  Engineers. 


Sparks. 

The  by-law  to  raise  .$18,000  for  a  municipal  electric  light 
plant  at  Listowel,  Out.,  has  been  defeated. 

The  British  Columbia  Telephone  Company  are  preparing  to 
build  a  telephone  system  in  South  Vancouver.  The  company  also 
plan  the  construction  of  52  miles  of  long  distance  line  this 
summer,  with  exchanges  at  all  necessary  points. 

Plans  are  being  prepared  by  Charles  Brandeis,  consulting  en- 
gineer, Montreal,  for  a  new  steam  plant  of  2,000  h.p.  capacity 
for  the  Saragua.v  Electric  &  Water  Company  and  tenders  will 
probabl.y  be  called  at  an  early  date. 

It  is  now  deiinitely  stated  that  the  Bell  Telephone  Companv 
will  erect  a  new  five  storey  exchange  on  the  Carrol  propertv 
at  Ba,y  and  Adelaide  streets.  Toronto.  The  estimated  cost  of 
the  proposed  building  is  $2.'!)0,000. 

The  Portage  la  Prairie  town  counicl  have  engaged  Mr.  Skinner, 
an  electric  expert  of  Winnipeg,  to  make  a  report  on  the  best 
method  of  lighting  the  city,  whether  by  purchasing  the  existing 
plant,  installing  a  new  one  or  by  contract. 

The  Central  Light  &  Power  Company.  Wolsele.y,  Sask.,  will 
increase  the  capacity  of  their  plant  in  the  near  future.  It  is 
proposed  to  install  a  1^)0  h.p.  gas  engine  and  suction  gas  pro- 
ducer and  a  90  kw.  generator.    Lee  Bover  is  manager. 

George  Harper,  chief  engineer  of  the  International  Heating  & 
Lighting  Company,  Cleveland,  Ohio,  has  a  franchise  for  instal- 
ling a  gas  plant  at  Brandon,  Man.  The  work  of  la.ying  the 
mains  will  be  started  at  once.  About  fifteen  miles  of  mains 
will  be  laid   in  all. 

The  Montreal  citv  council  have  decided  to  accept  the  offer  of 
the  Robert  Company,  to  suppl,y  electricit.v  in  the  city  for  lamps 
and  motors.  The  company  will  develop  power  on  the  Beau- 
harnois  Canal.  E.  A.  Robert,  E.  B.  Greenshields  and  G.  G.  Fos- 
ter, are  interested  in  the  enterprise. 

The  Vancouver  Island  Eastern  Railway  Company,  organized 
last  year  to  build  an  electric  railway  from  Esquimalt  Harbor, 
Vancouver  Island,  north  to  Seymour's  Narrows,  and  from  Bute 
Inlet  or  Frederick  Pass  to  Edmonton,  have  applied  for  a  charter. 
The  directors  include  T.  W.  Patterson  and  IT.  .'\.  Munn.  Victoria, 
B.C.,  Jas.  Smith,  Edmonton,  Alta.,  and  M.  .T.  IIarve,y,  Toronto. 

The  following  tenders  have  lieen  ^warded  at  Winnipeg  by 
tlie  Department  of  Telephones  and  Tele,graphs;  Construction 
of  line  from  Winnipeg  to  St.  Anne.  37  miles,  D.  R.  McLeod,  $.'5.'5 
a  mile  for  32  foot  jioles  and  .'f.'O  for  oG  foot  poles;  Virden-St. 
Clair  line,  29  miles,  \V.  G.  W.vatt.  .lifi-T  a  mile;  Selkirk-Gindi 
liiu',  42  miles,  Minnedosa-Binscarth  line,  103  miles,  Minto  l!e1 
mont  line.  (iO  miles,  and  Brambm-Rounthwaite  line.  Stone  & 
Green,  .+.87  a  mile.  The  Northern  Electric  &  Manufacturing 
Company,  Montreal,  and  Canadian  Independent  Company,  Tor 
onto,  were  awarded  the  contracts  for  common  battery  and  tele 
phone  sets.  For  the  supply  of  lead  cable  the  Wire  &  Cable  Com- 
pany, Montreal,  were  the  successful  tenderers,  at  about  $40,000. 
The  Whitecross  Company,  Limited,  and  the  British  Insulated  & 
Helsby  Company.  Limited,  share  a  contract  for  1.'50  tons  B.  B. 
No.  12  galvanized  iron  wire  at  three  cents  a  pound,  f.o.b,  Winni- 
peg- 
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A  franchise  is  a  privilege  of  a  public  nature  conferred  by 
or  under  legislative  authority. 

By  electrical  franchises,  for  the  purposes  of  this  paper,  must 
be  understood  the  rights  and  privileges  which  are  conferred 
upon  electrical  companies  with  respect  to  the  use  of  highways 
for  the  purposes  of  their  businesses. 

It  is  not  proposed  to  discuss  the  powers  which  are  conferred 
upon  electrical  companies  by  their  charters  except  in  so  far  as 
such  charters  confer  the  right  to  use  highways.  Electrical  com- 
panies are  in  almost  every  case  compelled  to  use  public  high- 
ways for  the  transaction  of  their  business.  It  is  true  that  in 
some  instances  small  electric  railways  are  operated  wholly  upon 
private  grounds,  and  there  are  also  many  isolated  electric  light 
plants  for  lighting  single  manufactories  or  large  business  houses, 
and  there  are  also  instances  of  telephone  and  telegraph  lines 
on  private  premises,  but  by  far  the  larger  proportion  of  all 
companies  doing  any  of  the  above  businesses  require  a  right 
of  way  over  public  highways.  This  right  consists  of  a  right  to 
set  their  poles  and  string  their  wires,  and  maintain  the  same  on, 
over  and  under  the  public  highways. 

The  power  to  grant  the  right  to  construct  and  maintain 
upon,  along,  over  and  under  a  public  highway  such  structures 
or  conduits  as  are  necessary  for  the  operation  of  telegraph, 
telephone,  electric  light  and  electric  railway  plants,  resides,  in 
the  first  instance,  in  the  legislative  body  having  jurisdiction 
over  the  subject  mater.  In  the  ITnited  States  the  right  resides, 
in  the  first  instance,  in  the  State  Legislatures.  In  Canada  the 
legislative  power  is  divided.  The  Parliament  of  Canada,  which 
may  be  conveniently  caled  "The  Federal  Parliament."  has 
under  the  constitution  the  exclusive  jurisdiction  over  railways, 
telegraphs  and  other  works  and  undertakings  connecting  one 
province  with  any  other  or  others  of  the  provinces,  or  extending 
beyond  the  limits  of  any  province  and  over  such  works  as, 
although  wholly  situated  within  one  province,  are  declared  by 
the  Parliament  of  Canada  to  be  for  the  general  advantage  of 
Canada  or  for  the  advantage  of  two  or  more  provinces.  On  the 
other  hand,  each  province  has  exclusive  jurisdiction  over  muni- 
cipal institutions,  property  and  civil  rights  within  its  borders, 
and  generally  all  matters  of  a  merely  local  or  private  nature. 

For  practical  purposes,  the  Dominion  Parliament  may  be  said 
to  have  the  jurisdiction  over  all  telegraph  lines  whether  con- 
structed by  telegraph  companies  or  by  railway  companies,  and 
over  the  trunk  or  long  distance  telephone  lines. 

There  are  some  electric  railways  situate  wholly  within  the 
province  of  Ontario  which  have  been  declared  by  parliament 
to  be  for  the  general  advantage  of  Canada,  and  are  therefore 
free  from  the  control  of  provincial  legislatures.  There  are 
others  which  extend  beyond  the  limits  of  the  province,  and  are 
therefore  properly  the  subject  of  Dominion  jurisdiction. 

The  principal  telephone  company,  the  Bell  Telephone  Company 
of  Canada,  is  incorporated  by  an  act  of  the  Dominion  Parlia- 
ment passed  in  ISSO,  and  all  its  works  have  been  declared  to 
be  for  the  general  advantage  of  Canada. 

It  follows  that  the  Bell  Telephone  Company  lias  acquired  from 
the  Legislature  of  Canada  all  that  is  necessary  to  enable  it  to 
carry  on  its  business  in  other  provinces  of  the  Dominion,  and 
that  no  provincial  legislature  is  competent  to  interfere  with 
its  several  operations  as  authorized  by  the  Canadian  Parlia- 
ment. Under  its  Act  of  Incorporation  that  company  is  author- 
ized to  acquire  any  lines  for  the  transmission  of  telephone  mes- 
sages in  Canada  or  elsewhere,  and  to  construct  and  maintain 
its  lines  along  or  across  or  under  any  public  highways,  streets, 
bridges,  water  courses,  or  other  such  places,  or  across  or  under 
any  navigable  waters  either  wholly  in  Canada  or  dividing  Cana- 
da from  any  other  country. 

It  has  been  decided  by  the  highest  court  of  the  Kmpire  that 
the  undertaking  of  the  Bell  Telephone  Company  is  one  single 
undertaking,  and  though  for  certain  purfxjses  its  business  may 
be  local,  it  is  one  entire  business,  and  for  the  purposes  thereof 
it  has  the  right  to  exercise  all  the  powers  conferred  by  the 
Act. 

It  has  been  contended  upon  the  part  of  municipalities  that 
the  streets  and  highways  are  th(^  property  and  within  the  con- 
trol of  the  Provincial  Legislatures,  and  that  therefore  the 
Dominion  Parliament  should  not  interfere  tiierewith,  but  this 
contention  has  boon  distinctly  negatived,  and  it  is  clearly 
settled  that  the  Dominion  Parliament  has  the  right  to  confer 
upon  any  company  properly  incorporated  by  that  parliament 
pov.-ers  over  tnc  streets  and  highways  of  any  Muinieipality  in 
Canada, 


There  are  not  many  electrical  franchises  granted  by  parlia- 
ment direct.  The  case  of  the  Bell  Telephone  Company  is  an 
instance  of  such  a  franchise  granted  to  a  particular  company. 

Franchise  Provisions. 

The  Railway  Act  of  Canada  contains  provisions  relating  to 
the  construction  of  telegraph  and  telephone  lines  by  railway 
companies,  and  also  contains  provisions  authorizing  any  com- 
pany empowered  by  parliament  to  construct,  operate  and  main- 
tain, lines  of  telegraph  or  telephone,  or  for  the  conveyance  of 
light,  heat,  power  or  electricity,  with  the  consent  of  the  muni- 
cipal council  or  other  authority  having  jiirisdiction  over  high- 
ways, to  construct  its  lines,  subject  to  certain  conditions,  upon 
the  highway  so  authorized,  and  the  Act  also  contains  provisions 
conferring  upon  the  Board  of  Railway  Commissioners  for  Cana- 
da the  authority  to  confer  the  right  upon  such  companies  to 
exercise  such  powers,  notwithstanding  the  refusal  of  the  muni- 
capility  to  grant  the  franchise,  provided  that  the  franchise  is 
not  exercised  for  the  purpose  of  selling  or  distributing  light, 
heat,  power  or  electricity,  in  cities,  towns  or  villages,  without 
the  company  having  first  obtained  consent  therefor  by  a  by  law 
of  the  municipality. 

All  telegraph  companies  incorporated  by  the  Parliament  of 
Canada  have  the  right  under  the  General  Telegraph  Act,  "R.  S.  C. 
Chapter  126,  to  construct  their  lines  of  telegraph  along  and  uiwn 
any  of  the  public  roads  and  highways  or  across  or  under  any 
of  the  navigable  waters  in  Canada  without  the  consent  of  the 
municipalities,  subject  to  the  condition  that  the  lines  sh.all  be 
so  constructed  as  not  to  incommode  the  public  use  of  such 
roads  or  highways,  or  to  impede  free  access  to  any  house  or 
other  building  erected  in  the  vicinity  of  the  same,  or  injurious- 
ly to  interrupt  navigation. 

The  charters  of  electric  railway  companies  generally  provide 
that  no  such  company  shall  use  any  part  of  a  highway  except 
with  the  consent  of  the  municipality  in  which  such  highway  is 
situate.  Such  was  the  provision  of  the  Street  Railway  Act 
under  which  the  earlier  street  railway  companies  were  incor- 
porated. Such  was  also  the  provision  of  the  Electric  Railway 
Act  of  180.'),  and  such  is  now  the  provision  of  the  Ontario 
Railway  Act  respecting  street  railways. 

The  original  Street  Railway  Act  was  intended  to  apply  to 
street  railways  constructed  for  the  purpose  of  one  municipality 
or  two  or  more  adjoining  municipalities. 

Municipalities  were  prohibited  from  granting  to  street  rail 
ways  a  franchise  for  more  than  twenty  years.  The  Act  provided 
that  at  the  expiration  of  the  twenty  year  franchise,  or  at  the 
expiration  of  any  fifth  year  thereafter,  any  municipality  through 
which  a  street  railway  ran  might  assume  the  ownership  of  the 
railway.  This  meant  the  entire  railway.  If  the  railway  ex- 
tended into  more  than  one  municipality  it  was  provided  that  the 
municipality  having  the  larger  mileage  should  have  the  first 
right,  but  where  the  municinalities  were  of  a  different  character, 
the  right  of  purchase  should  be  in  the  following  order  of  pre- 
ference: First,  a  city;  second,  a,  town;  third,  a  village;fourth, 
a  township. 

Under  the  Act  of  1000  a  street  railway  means  a  railway  con- 
structed or  operated  along  a  highway  under  or  by  virtue  of  an 
asreement  with  or  a  by-law  of  a  city  or  town,  and  it  includes 
all  portions  of  such  railway  within  such  city  or  town  and  for 
one  and  a  half  miles  beyond  the  limits  thereof.  Franchises  to 
such  street  railways  must  not  extend  longer  than  twenty-five 
years.  Such  street  railways  may  be  acquired  at  the  expiration 
of  the  twenty-five  year  period,  or  at  the  expiration  of  any  fifth 
year  thereafter,  by  the  city  or  town  municipality,  unless  the 
municipal  councils  .agree  otherwise  between  themselves. 

Electric  railways  as  distinguished  from  street  railways  were 
formerly  governed  by  the  Electric  Railway  Act  of  1S9.^.  No 
limitation  was  by  that  .\ct  imposed  ujion  the  duration  of  fran 
chises  granted  to  such  railways. 

The  -Act  of  1006  now  provides  that  no  municipal  council 
sli;ill  grant  to  any  railwav  company  operating  by  electricity 
any  privilege  to  operate  along  a  highway  for  a  longer  period 
than  twoiity-five  years.  At  tlie  exiiiration  of  twenty-five  years 
any  municiiiality  through  which  an  electric  railway  runs  may. 
with  the  written  consent  of  the  Ontario  Railway  and  Municipal 
Board,  acquire  the  ownership  of  that  portion  of  every  electric 
railway  operating  within  its  limits. 

To  prevent  companies  having  franchises  from  municipalities 
escaping  from  the  operation  of  the  laws  of  Ontario,  the  Ontario 
Legislature  of  1007  passed  an  Act  providing  that  any  public 
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utility  (which  words  comprise  waterworks,  gasworks,  electric 
heat,  light  and  power  works,  telegraph  and  telephone  lines, 
railways  however  operated,  street  railways  and  works  for  the 
transmission  of  gas,  oil,  and  water  or  electrical  power  or  energy, 
or  any  similar  works  supplying  the  general  public  with  neces- 
saries or  conveniences)  is  declared  to  be  a  work  for  the  general 
advantage  of  Canada,  and  if  absorbed  by  or  amalgamated  with 
or  controlled  or  operated  by  any  other  company  or  corporation 
whose  undertaking  shall  be  so  declared,  or  which  is  not  subject 
to  the  legislative  control  of  Ontario,  the  Lieutenant  Governor 
may  declare  that  the  franchises  of  such  public  utility  shall  be 
forfeited  and  thereupon  every  municipal  by  law  granting  such 
franchise  becomes  void,  subject,  however,  to  the  rights  of  the 
holders  of  debentures  issued  by  municipal  corporations  for  pay- 
ment of  any  bonus,  and  subject  also  to  the  claims  of  any  bona 
fide  creditor  of  such  public  utility.  It  was  also  provided  that 
thereafter  no  municipal  corporation  should  without  the  approval 
of  the  Lieutenant  Governor  in  council  grant  franchises  to  com- 
panies not  subject  to  provincial  control. 

It  follows  from  what  has  been  said  that  franchises  may  be 
granted: 

(a).  By  the  Federal  Parliament  to  such  companies  as  fall 
within  its  jurisdiction,  e.  g.,  railway,  telegraph,  long  dis- 
tance telephone  and  similar  companies,  as  well  as  all  com- 
panies declared  by  parliament  to  be  for  the  general  advant- 
age of  Canada,  or  any  two  or  more  provinces  thereof, 
(b).  By  provincial  legislatures  with  regard  to  all  companies 

of  a  local  or  private  nature, 
(c).  With  legislative  authority  by  any  municipal  corporation 
subject  to  the  restriction  that  no  municipal  corporation  may 
grant  a  franchise  to  a  Dominion  company  without  first 
obtaining  the  approval  of  the  Lieutenant  Governor  in 
council. 

Conflict   of  Franchises. 

Difficult  questions  frequently  arise  with  regard  to  the  ad- 
justment of  rights  between  electrical  companies  authorized  to 
use  the  same  highway.  For  instance,  a  conflict  may  arise  be- 
tween a  telegraph  company,  and  (a)  an  electric  light  company, 
(b)  an  electric  railway,  (c)  a  telephone  company.  A  conflict 
may  also  arise  between  the  other  classes  of  companies. 

In  such  cases  it  is  necessary  to  examine  into  the  charters, 
franchises  and  powers  of  each  company,  and  to  ascertain  there- 
from how  far  if  at  all  a  prior  exclusive  right  has  been  granted 
to  the  company  first  occupying  the  ground.  For  instance,  the 
mere  right  of  a  telephone  company  to  string  poles  and  wires 
does  not  give  it  the  right  to  exclude  the  use  of  the  streets  by 
electric  railways  or  for  other  purposes  requiring  the  use  of 
electricity  whenever  the  use  of  this  agent  interferes  with  the 
use  of  the  telephone.  Neither  priority  of  grant  nor  priority 
of  occupation  will  ncessarily  avail  either  party. 

If  the  telephone  company  can  by  the  adoption  of  a  metallic 
circuit  or  similar  means  avoid  injury,  it  will  have  no  right 
to  prevent  another  company  from  using  in  a  reasonable  and 
proper  way  the  highways  over  which  its  franchise  extends. 

Where  a  telegraph  company  had  strung  its  wires  along  a 
street,  and  was  carrying  on  a  telegraphing  business,  an  electric 
light  company  was  enjoined  from  stringing  its  wires  at  such 
distances  of  the  wires  of  the  telegraph  company  as  to  create 
a  danger. 

On  the  other  hand  where  the  electric  light  company  had  al- 
ready strung  its  wires  and  was  operating  them,  the  telegraph 
company  could  not  compel  it  to  remove  them  so  as  to  allow  it 
to  occupy  the  street  under  a  franchise  granted  by  parliament. 
In  the  same  way,  an  electric  light  company  will  be  forVndden 
to  place  its  wires  so  close  to  telephone  wires  as  to  impair  the 
telephone  service. 

Monoi)oIies  are  not  favored  by  the  law,  and  except  to  a 
telephone  company  for  five  year  periods,  the  granting  of  mon- 
opolies by  municipal  corporations  is  forbidden.  An  exclusive 
franchise  to  be  valid  must,  therefore,  be  confirmed  by  legis- 
lation. 

Even  franchises  granting  rights  to  construct  electric  railways 
upon  a  highway  will  be  so  construed  as  not  to  prevent  another 
railway  company  obtaining  a  franchise  for  constructing  its 
railway  upon  the  same  highway  unless  there  are  express  words 
making  the  earlier  franchise  exclusive. 

No  municipality  has  the  right  to  confer  upon  any  electrical 
company  the  right  to  string  its  wires  over  private  lands.  The 
stringing  of  such  wires  over  jirivate  lands  is  technically  a  tres- 
pass which  may  be  restrained  by  injunction.  Modern  conditions 
however,  are  such  th&t  private  owners  for  the  convenience  of 
themselves  and  their  neighbors  seldom  object  to  telephone 
wires  passing  over  their  property.  By  a  recent  Ontario  Statute 
it  is  provided  that  no  telegraph  or  telephone  company  shall 
by  lapse  of  time  acquire  a  title  to  maintain  such  wires.     There 


has  been  no  similar  prohibition  enacted  against  other  electrical 

companies.  All  companies  should,  however,  be  careful  to  see 
that  in  all  cases  where  it  is  necessary  to  use  private  lands 
for  stringing  their  wires  they  acquire  a  grant  of  such  right 
either  in  perpetuity  or  for  some  lesser  period. 

A  franchise  is  not  property  which  can  be  taken  in  execution 
and  sold  by  a  sherift'  for  debt.  If  the  franchise  is  by  the  terms 
thereof  or  by  the  statutes  applicable  thereto  transferable  from 
the  company  to  which  it  is  granted  to  another  company  or  in- 
dividuals, it  may  be  mortgaged  or  transferred  as  security  for 
debts  properly  incurred. 

A  franchise  may  be  altered  by  parliament  or  by  the  legis- 
lature. Neither  parliament  nor  the  legislature  in  revoking  or 
altering  a  franchise  need  grant  compensation.  It  is,  however, 
one  of  the  principles  of  the  British  constitution  that  parliament 
is  presumed  never  to  act  unjustly,  and  any  Act  impairing  the 
rights  of  a  company  under  a  franchise  will  therefore  be  strictly 
construed  by  the  courts,  and  if  possible  such  construction  will 
be  given  to  it  as  will  prevent  any  injustice  being  done.  Except 
the  right  to  revoke  or  alter  a  franchise  is  conferred  in  express 
terms  either  by  legislation  or  by  the  terms  of  the  franchise 
itself,  no  municipality  has  any  power  by  by-law  or  otherwise 
to  impair  the  rights  conferred  by  the  grant  of  the  franchise, 
and  any  by-law  or  resolution  purporting  to  do  so  would  on 
application  be  quashed. 

Franchises  may  by  proper  legislative  authority  be  taxed.  No 
tax  upon  a  franchise  as  such  has  so  far  been  imposed  in  On- 
tario. A  franchise  is  neither  real  nor  personal  property,  and 
is  therefore  not  the  subject  of  municipal  taxation. 

Expropriation. 

Powers  of  exproijriation  of  franchises  are  frequently  con- 
ferred. The  Telegraph  Act  enables  the  Crown  to  expropriate 
the  property  of  telegraph  companies.  The  HydroElectric  Act 
enables  the  Hydro-Electric  Power  Commission  to  expropriate 
tlie  properties  of  electrical  companies  with  the  authority  of  the 
Lieutenant  Governor  in  council.  Upon  any  acquisition  by  ex- 
propriation properly  so  called  the  full  value  of  the  property 
acquired  is  payable,  and  the  amount  must  be  setled  by  arbitra- 
tion. The  acquisition  of  the  properties  of  electrical  companies 
by  municipalities  at  the  expiration  of  their  franchises,  or  the 
acquisition  of  such  properties  with  a  view  to  municipal  owner- 
ship under  the  Conmee  Act  is  not  properly  speaking  expropri- 
ation. 

Section  566  of  the  Municipal  Act  of  Ontario,  commonly 
known  as  the  "Conmee  Act,"  provides  that  a  municipality 
shall  not  embark  in  the  business  of  supplying  electric  light 
until  after  a  by-law  has  been  passed  fixing  a  price  to  offer  for 
the  work  of  an  existing  company,  or  until  after  thirty  days 
have  been  elapsed  after  notice  of  such  price  has  been  communi- 
cated to  the  company  without  the  company  having  accepted  the 
same,  or  without  the  company  having  agreed  to  arbitration. 
This  provision  applies  only  to  an  electric  light  company  which 
has  supplied  electric  light  for  street  lighting. 

Upon  a  valuation  under  the  Conmee  Act  the  following  factors 
determine  the  value: 

1.  What  the  works  would  cost  if  then  constructed. 

2.  The  condition  of  the  works,  the  deterioration  thereof,  and 
whether  they  are  wholly  or  in  part  obsolete. 

3.  The  value  of  the  works  to  the  municipality  and  the  ex- 
tent to  which  the  municipality  can  make  use  of  the  same, 
and  the  value  for  commercial  and  such  other  purposes  as 
the  company  could  use  them  for. 

4.  The  cost  of  procuring  more  valuable  or  modern  improve- 
ments or  appliances,  and  the  cost  of  acquiring  the  right 
to  use  and  of  adopting  such  improvements. 

5.  No  allowance  is  to  be  made  with  respect  to  prospective 
profits  or  franchise. 

Notwithstanding  the  provisions  of  the  Conmee  Act,  the  legis- 
lature in  constituting  the  Hydro-Electric  Power  Commission  in 
1906  authorized  municipalities  to  purchase  from  the  Hydro- 
Klectric  Commission  power  or  energy  for  the  uses  of  the  corpora- 
tion and  the  inhabitants  thereof  for  lighting,  heating  and  power 
purposes,  and  it  was  distinctly  provided  that  a  municipal  cor- 
poration entering  into  a  contract  with  the  Commission  should 
not  be  required  to  purchase  existing  plants.  The  Act  is  not 
intended  to  authorize  ruinous  competition  with  electrical  com- 
panies. On  the  contrary,  the  policy  of  the  Act  is  to  compel 
municipal  corporations  not  only  to  pay  the  cost  of  the  power 
acquired  from  the  Commission,  but  to  provide  a  sinking  fund 
for  the  payment  of  the  capital  invested  by  the  Commission 
within  thirty  years.  Power  is  given  to  any  municipal  corpora 
tion,  company  or  person,  to  complain  to  the  Commission  if  any 
municipal  corporation  is  making  uso  of  the  power  conferred 
upon  it  for  the  purpose  of  granting  bnniises  by  supplying  light, 
power,  or  heat  below  cost  to  manufacturers  or  others. 


CANADIAN  ELECTRICAL  NEWS 


If  these  provisions  are  carried  out  in  good  faith  by  the 
varions  municipalities,  it  is  possible  that  no  municipality  will 
be  able  to  afford  to  supply  light,  heat  or  power  at  as  low  a  rate 
as  an  electrical  company  efficiently  and  economically  managed. 

In' the  exercise  of  its  statuory  powers  over  highways  an  elec- 
trical company  is  authorized  to  create  what  would  otherwise 
be  a  nuisance;  e.  g.,  an  electric  railway  company  is  allowed  to 
obstruct  a  highway  with  its  rails,  poles  and  wires;  telephone, 
telegraph  and  electric  light  companies  are  allowed  also  to  ob- 
struct and  disfigure  highways;  but,  save  so  far  as  reasonably 
necessary,  no  such  company  is  authorized  to  create  a  nuisance. 
It  is,  in  other  words,  bound  not  to  create  a  nuisance  wherever 
in  reason  its  powers  may  be  so  exercised.  An  electric  light 
company  has  therefore  been  restrained  from  carrying  on  opera- 
tions causing  so  much  vibration  to  a  house  iipon  adjoining 
land  as  to  render  such  house  uninhabitable.  Street  railway 
companies  have  been  restrained  from  maintaining  stables  ad- 
joining dwelling  houses  in  such  a  manner  that  the  noise  from 
the  horses,  prevented  the  convenient  enjoyment  of  the  houses. 

Basis  of  Valuation  of  Franchises. 
The  law  does  not  prescribe  any  rule  placing  a  valuation  upon 
an  electrical  franchise.  The  existence  of  the  franchise  frequent- 
ly has  an  important  bearing  upon  the  value  to  be  placed  upon 
the  other  property  of  the  company.  The  valuation  to  be  placed 
upon  such  property  depends  upon  the  consideration  of  the  situ- 
ation at  the  time  when  the  value  has  to  be  fixed.  There  are 
three  possible  situations  which  have  to  be  considered,  namely: 

1.  If  the  franchise  is  at  an  end  and  the  municipality  is  not 
empowered  to  acquire  the  property  of  the  company,  the 
value  of  the  property  of  the  company  is  no  higher  than  the 
value  of  the  bare  materials.  The  reason  for  this  is  that 
no  one  has  the  right  to  retain  or  use  them  in  the  situation 
in  which  they  are  found. 

2.  If  the  franchise  has  expired  but  the  municipality  or  other 
persons  may  either  possess  or  be  in  a  position  to  acquire 
a  new  franchise,  the  value  is  such  sum  as  it  would  cost  to 
construct  and  establish  the  same  with  a  deduction  of  a 
proper  sum  in  respect  of  depreciation. 

3.  If  the  franchise  has  not  expired,  and  the  right  to  use  the 
property  is  either  to  continue  in  perpetuity,  or  for  a 
time  limited,  this  right  is  inherent  in  the  right  of  property, 
and  in  such  case  the  valuation  has  to  be  made  upon  the 
basis  of  capit.alizing  the  annual  sum  which  a  tenant  would 
be  called  upon  to  pay  as  a  rental  therefor.  In  other  words, 
the  net  earnings  of  the  company  and  its  prospects  have  to 
be  taken  into  consideration,  and  a  fair  capitalized  value 
allowed  therefor. 

No  sum  is  therefore  allowed  as  the  value  of  a  franchise  which 
has  expired. 

Applying  these  principles  to  some  (Concrete  cases  by  way  of 
illustration,  the  following  results  are  obtained: 

(a).  If  the  property  of  a  telegraph  company,  should  be  ex- 
propriated by  His  Majesty,  the  full  value  of  the  property 
based  upon  the  net  earnings  should  be  allowed. 

(b).  If  the  property  of  the  Bell  Telephone  Company  should 
be  expropriated,  it  would  be  entitled  to  an  allowance  for 
its  franchise  based  upon   its  net  earnings. 

(c).  If  the  property  of  an  electric  railway  company  having 
an  unexpired  franchise  either  in  perpetuity  or  for  a  limited 
time  should  be  expropriated,  an  allowance  would  have  to 
be  made  for  its  franchise  based  upon  its  net  earnings  and 
upon  the  period  which  the  franchise  had  to  run. 

(d).  If  the  property  of  a  street  railway  company  were  acquir 
ed  by  a  municipality  at  the  expiration  of  its  twenty  or 
twenty  five  year  franchise,  no  allowance  would  be  made 
for  franchise. 

(e).  If  the  property  of  an  electric  light  company  wore  ac 
quired  pursuant  to  the  provisions  of  the  Conmee  Act  no 
allowance  would  be  made  for  franchise. 

(f).  If  the  property  of  an  electric  light  or  power  company 
were  acquired  by  the  Hydro  Electric  Oommission,  allowance 
would  h.nve  to  be  made  for  franchise,  but  the  effect  of 
municipal  competition  under  the  Act  would  have  to  be 
taken   into  consideration. 

fg).  If  the  p.art  of  an  electric  railway  within  a  particular 
municipality  were  assumed  by  the  municipality  at  the  ex- 
piration of  the  twenty  five  year  franchise,  the  valuation 
would  be  upon  the  basis  of  the  cost  of  construction  and 
establishment  of  the  railway  with  proper  deduction  for 
depreciation. 


The  Moose  .law,  Rask,,  town  council  have  awarded  the  con- 
tract for  the  new  generating  unit  to  the  Canadian  General  Elec- 
tric Company,  at  ,$36,000. 


Sparks. 

The  electric  light  plant  at  Sherbrooke,  Que.,  has  recently  been 
taken  over  by  the  corporation. 

The  City  of  Sherbrooke,  Sherbrooke,  P.  Q.,  have  retained  Mr. 
R.  S.  Kelsch,  Consulting  Engineer,  Montreal,  in  connection 
with  the  additions  to  their  power  plant  consisting  of  new  500 
kw.  generator,  switchboards,  etc. 

Mr.  S.  T.  Faram,  Toronto  representative  of  the  Benjamin 
Electric  Manufacturing  Company  of  Chicago,  was  married  on 
June  3rd  to  Miss  Augusta  Ogilvie.  The  bride  and  groom  spent 
a  couple  of  weeks  visiting  Mr.  Faram 's  old  home. 

The  annual  convention  of  the  Association  of  Kailway  Tele- 
graph Superintendents  was  held  at  Montreal  during  the  last 
week  of  June.  Mr.  W.  J.  Camp,  electrical  engineer  of  the  Cana- 
dian Pacific  Telegraphs,  Montreal,  was  elected  president. 

An  electrical  engineer  is  wanted  by  the  city  of  Toronto  to 
prepare  plans  and  specifications  for  a  distributing  plant  and 
superintend  the  construction  thereof.  Applications  will  be  re- 
ceived at  the  City  Hall  by  Joseph  Oliver,  Mayor,  until  July  Ki, 

In  connection  with  changes  which  the  Consolidated  Elevator 
Company  of  Fort  William  propose  making  in  their  electric  in- 
stallation, they  have  consulted  Mr,  C,  W,  Stokes,  of  Ilarpell- 
Stokes,  Limited,  Mr,  Stokes  recently  spent  a  week  in  Fort  Wil- 
liam looking  into  the  situation. 

The  Central  Heat,  Light  &  Power  Company  have  placed, 
through  Messrs.  Laurie  &  Lamb,  consulting  engineers,  Montreal, 
their  order  for  a  fourth  Beliss  engine  for  their  power  house  on 
St.  Peter  street,  Montreal.  This  engine  will  be  of  430  h.p.  with 
25  per  cent,  overload  capacity. 

Southam,  Limited,  Montreal,  have  their  new  establishment 
completely  equipped  with  individual  motor  drive.  The  Crocker- 
Wheeler  motors  were  installed  and  the  complete  plant  was 
purchased  and  installed  under  the  supervision  of  R.  S.  Kelsch, 
Consulting  Engineer,  Montreal. 

The  Board  of  Control,  Winnipeg,  Man.,  have  accepted  the 
tender  of  J.  J.  Gartshore  &  Company  for  the  supply  of  850  tons 
of  steel  rail  for  use  on  the  Pointe  du  Bois  tramway.  The  con- 
tract for  supplying  spike  attachments,  etc.,  was  awarded  to  the 
Montreal  Roller  Mills  Company. 

The  Canada  Tag  and  Label  Company,  Montreal,  have  their 
new  stablishment  completely  equiped  with  individual  motor 
drive.  The  Crocker-Whooler  motors  were  installed  and  the  com- 
plete plant  was  purchased  and  installed  under  the  supervision 
of  R.  S.  Kelsch,  Consulting  Engineer,  Montreal. 

The  City  of  Montreal  have  ordered  one  of  the  well-known  Bel- 
liss  engines  of  triple  expansion  type,  and  of  750  to  SCO  h.p.  for 
the  low  level  pumping  station.  The  engine  will  be  directly  con- 
nected to  a  Worthington  centrifugal  pump.  The  contract  for 
the  installation  was  taken  by  the  John  McDougall  Caledonian 
Iron  Works,  Limited,  Montreal. 

Mr.  J.  C.  Royce,  engineer,  Toronto,  has  returned  from  London, 
Ont.,  where  he  has  been  inspecting  the  Gould  storage  battery 
plant,  recently  installed  by  the  London  Street  Railway  Com- 
pany. While  in  London  Mr.  Royce  also  made  an  examination  of 
the  McClary  manufacturing  Company's  200  h.p.  gas  power  plant 
which  he  recently  installed  for  them,  and  found  it  giving  good 
satisfaction. 

The  Montreal  &  Southern  Counties  (Electric)  Railway  Com- 
pany have  opened  offices  at  605  and  656  Canadian  Express 
building,  McGill  street.  Montreal.  W.  B.  Powell  is  manager  of 
the  company,  and  J.  A.  Burnett  superintendent  and  electrical 
engineer.  Work  is  now  proceeding  on  the  Montreal  St.  Lambert 
section  of  this  road,  and  entry  into  the  city  of  Montreal  has 
been  arranged  for. 

Laurie  &  Lamb,  Board  of  Trade  Building,  Montreal,  Canadian 
agents  for  Crossley's  gas  engines  and  suction  gas  plants,  are 
tell  of  their  good  points,  on  a  large  illustrated  postcard.  A 
picture  is  shown  of  the  suction  gas  jdant  and  engine,  which  they 
claim  gives  18  h.p.  ]0  hours  a  day  for  a  year  at  a  total  fuel  cost 
of  $135,  or  $7.50  per  horse-power.  The  space  occupied  by  the 
plant  and  engine  is  19  feet  by  12  feet,  but  larger  or  smaller 
sizes  are  made  to  meet  requirements. 

The  re-construction  of  the  Quebec  Railway  Light  and  Power 
Company's  property  is  nearing  completion.  The  transmission 
line  has  been  changed  from  5,000  to  25,000  volts,  A  large 
storage  battery  has  been  installed  which  will  be  of  great  benefit 
during  the  coming  Tercentinary.  The  new  substation  is  com- 
pleted, and  the  .apparatus  placed  under  operation.  The  trans- 
formers, switchboards,  lightning  arresters,  etc.,  were  furnished 
by  the  Canadian  Westinghouse  Cimipany,  Limited.  The  re- 
designing of  plant  and  installation  of  apparatus  is  being  done 
by  R.  S.  Kelsch,  Consulting  Engineer,  Montreal. 


Power  Rates  and  Factors  which  Influence  them 

Paper  read  before  C.E.A.  Convention  by  W.   N.   Ryerson,  Niagara  Falls,  Ont. 


In  the  study  of  power  rates  it  must  be  evident  that  they  will 
necessarily  vary  as  the  cost  of  supplying  the  various  classes 
of  load  to  the  power  company  varies.  All  legitimate  business 
concerns  are  entitled  to  a  reasonable  return  on  the  investment 
necessary  to  carry  on  their  affairs,  and  the  legal  right  to  vary 
their  prices  in  the  same  locality,  in  accordance  with  the  cost  of 
the  particular  service,  has  been  passed  on  several  times  by 
courts  throughout  the  United  States,  and  in  the  absence  of 
legislation  fixing  rates  or  delegating  this  power  to  commissions 
or  other  bodies,  it  has  been  held  that  electric  light  and  power 
companies,  as  well  as  gas  companies,  may  require  and  collect 
minimum  charges,  even  though  the  price  of  the  power  or  gas 
consumed  has  not  amounted  to  the  minimum  asked.  The  right 
has  also  been  recognized  to  charge  one  customer  one  rate,  who 
uses  his  power  at  other  than  peak  periods,  while  another  custom- 
er, under  otherwise  similar  conditions,  but  who  cannot  or  will 
not  shut  down  or  reduce  the  amount  of  his  power  during  peaks, 
is  charged  more. 

The  factors  which  have  the  greatest  influence  upon  the  rates 
to  be  charged  are:  First,  the  distance  of  the  customer  from  the 
source  of  supply;  second,  the  amount  of  power  the  customer  de- 
sires to  use;  "third,  the  character  of  the  customer's  load — 
whether  steady  or  intermittent,  and,  if  the  latter,  the  time, 
frequency  and  duration  of  peaks,  or,  in  other  words,  the  load 
factor;  fourth,  the  average  power  factor;  and,  fifth,  whether 
the  load  will  be  balanced  or  unbalanced. 

The  first  two  factors  are  well  understood  and  require  little 
comment.  It  is  evident  that  increased  investment  in  circuits 
to  reach  the  customer,  as  well  as  the  size  of  conductor  necessary 
to  carry  his  load,  must  be  taken  into  account  in  fixing  the  rates 
to  be  charged.  It  is  also  plain  that,  other  things  being  equal, 
10,000  h.p.  can  be  sold  at  a  lower  price  per  h.p.  than  oOO  h.p. 
The  question  of  load  factor,  however,  is  by  far  the  most  im- 
portant element  entering  into  the  cost  of  supplying  power  and 
at  the  same  time  is  usually  the  most  difficult  to  explain  to  a 
non-technical  man.  More  will  be  said  about  load  factor  further 
on  in  this  paper.  Power  factor  also  is  very  important,  but  this 
may  be  taken  account  of  very  easily.  One  method  is  to  allow 
the  customer  a  power  factor  as  low  as,  say,  00  per  cent.,  but 
should  it  go  below  this  figure,  require  from  him  a  payment 
based  upon  90  per  cent,  of  the  kilovolt  amperes — periodical  tests 
to  be  used  for  purposes  of  determination. 

Unbalancing  is  not  usually  so  serious,  except  in  the  case  of 
large  single-phase  electrolytic  or  arc  furnaces,  and  in  these 
cases  it  is  well  to  allow  say  10  per  cent,  of  unbalancing.  In 
other  words,  should  the  difference  between  any  two  phases  be 
greater  than  10  per  cent,  of  the  lesser,  then  the  power  to  be 
charged  for  shall  be  computed  on  the  assumption  that  the  cur- 
rent, and  therefore  the  power  taken  from  each  side  of  the  phase 
is  equal  to  the  greatest  amount  actually  taken  from  any  one 
place. 

The  following  are  the  principal  methods  at  present  used  in 
charging  for  power:  The  flat  rate;  the  meter  rate — with  or 
without  a  service  charge.  In  addition  to  these  there  is  a  method 
not  largely  used,  but  which  has  a  great  deal  to  commend  it, 
which  is  termed  the  "Sliding  Scale."  The  fourth  method, 
with  only  limited  application,  is  what  has  been  termed  ' '  Second 
Class  Power. ' ' 

The  Flat  Rate. 
This  method  is  undoubtedly  in  most  cases  the  best 
for  the  power  company,  as  under  it  should  the  customer's 
load  factor  be  comparatively  low,  the  installed  capacity  of  the 
power  plant  may  be  oversold.  Certain  typos  of  load  lend  them- 
selves naturally  to  this  method  of  charging,  such,  for  instance, 
as  electrolytic  and  other  furnace  loads  running  twenty-four 
hours  per  day  and  usually  at  a  very  steady  rate.  In  this  form 
of  contract  it  is  usual  to  require  the  customer  to  contract  for  a 
minimum  amount  of  firm  power  for  which  he  is  obliged  to  pay 
whether  he  uses  it  or  not.  It  is  essential  to  meter  the  power 
by  means  of  a  curve  drawing  wattmeter,  which  will  show  every 
variation  and  determine  whether  the  agreed  minimum  firm 
power  has  been  exceeded,  at  what  times,  and  by  what  amounts. 
The  usual  method  of  determining  the  bill  is  by  averaging  the 
daily  peaks  throughout  the  period  for  which  charge  is  made, 
these  peaks  being  of  any  predetermined  length.  Another 
method  sometimes  used  is  to  equip  the  circuit  with  an  automatic 
overload  circuit  breaker,  so  ad.iusted  as  to  open  the  circuit 
whenever  the  agreed  amount  of  power  is  exceeded.  In  some 
forms  of  contract  it  is  provided  that  the  customer's  load  shall 


increase  by  regular  increments  at  stated  times,  and,  that  fur- 
thermore, should  his  maximum  peak  exceed  his  firm  minimum 
power  by  a  certain  percentage,  varying  from  10  per  cent,  to  40 
per  cent.,  depending  upon  the  amount  of  firm  power,  his  mini- 
mum firm  power  will  thereby  automatically  increase  to  the  qoint 
of  the  maximum  swing,  and  that  this  amount  shall  thereafter 
be  taken  and  paid  for.  The  usual  objection  to  the  Flat  Rate 
method  of  charging  is  that  it  has  a  tendency  to  make  the 
customer  wasteful  of  his  power.  Another  objection  is  that  the 
curve  drawing  wattmeter,  which  is  necessary  for  accurate  de- 
termination under  this  form  of  contract,  is  not  as  simple  and 
reliable  as  the  integrating  wattmeter,  and  costs  considerably 
more. 

The  Meter  Bate. 

This  is  the  most  xmiversally  used  and  best  under- 
stood method  of  charging  for  power.  By  it  book-keeping 
is  simplified,  and  the  meters  required  are  more  reliaVile  as  well 
as  cheaper,  but,  as  generally  employed,  it  has  the  distinct  disad- 
vantage of  not  distinguishing  between  a  customer  having  a 
high  load  factor  and  one  having  a  low  load  factor,  and  is,  there- 
fore, not  equitable  to  both  parties  unless  the  rates  are  carefully 
chosen  or  combined  with  some  method  of  service  charge,  or  a 
penalty  for  excessive  peaks,  etc.  So  well  is  this  recognized 
that  the  straight  meter  is  rarely  used  at  the  present  time,  ex- 
cept in  very  small  units,  and  it  is  more  usually  combined  with  a 
service  charge  (guaranteed  minimum  payments  per  horse-power 
installed),  or  by  differential  rates,  the  higher  rates  being  charged 
during  peak  hours.  This  latter  method  leads  to  complication  in 
the  meters  and  is  undesirable.  Another  method  proposed  for 
selling  power  under  the  Meter  Eate  is  a  scale  of  reduction  in 
prices  per  kilowatt  hour  as  the  number  of  kilowatt  hours  during 
the  period  of  charge  increases  and  as  the  minimum  payments, 
guaranteed  by  the  prospective  customer,  also  increase.  This 
method  may  be  so  arranged  as  to  take  account  of  load  factor, 
by  guaranteeing  a  minimum  pa^^nent  per  horse-power  of  con- 
nected load  for  the  period  of  charge:  the  larger  the  guarantee 
the  lower  the  price  per  kilowatt  hour  becomes.  Maximum  de- 
mand meters  have  been  used  to  some  extent,  but  they  have 
not  been  developed  to  such  a  point  as  to  be  considered  commer- 
cial. The  usual  method  with  these  maximum  demand  meters 
is  to  make  a  certain  charge  per  kilowatt  of  maximum  demand 
plus  a  small  charge  per  kilowatt  hour  of  consumption. 

Various  methods  of  determining  service  charges  have  been 
used,  but  the  usual  one  is  to  base  the  charge  upon  the  installed 
capacity  of  apparatus,  varying  the  amount  with  the  various 
types  of  installations  and  based  upon  previous  experience.  It 
is  difficult  to  convince  a  customer  of  the  justice  of  such  a 
charge  and  the  method  of  arriving  at  it.  It  is  at  times  neces- 
sary to  limit  the  hours  run  by  a  factory  or  other  user  during 
the"  winter  months,  in  order  that  they  shall  not  be  run  during 
times  of  peak  load  on  the  station.  This  point  will  be  taken  up 
later,  in  connection  with  "Second  Class  Power." 

Tlie  Sliding  Scale. 

This  form  of  contract  is  based  upon  the  customer's 
load  factor  solely,  but  the  power  is  sold  on  a  maxi- 
mum demand  basis,  the  rate  per  horse-power  per  year  varying 
between  fixed  limits  in  each  particular  case  corresponding  to  the 
load  factor.  The  load  factor  is  based  on  a  twenty-four  hour 
day  and  is  taken  over  the  period  for  which  charge  is  made  (usu- 
ally one  month.)  The  average  demand  is  the  total  kilowatt 
hours,  or  horse-power  hours  consumed  during  the  month,  divided 
by  the  number  of  hours  in  the  month.  The  maximum  demand 
for  one  day  is  the  mamimum  peak  lasting  for  a  period  of  one 
minute  or  more,  and  as  shown  by  a  curve  drawing  wattmeter. 
The  maximum  demand  for  one  month  is  taken  as  the  average  of 
the  daily  one  minute  peaks  during  the  month. 

A  series  of  curves  is  drawn  up  for  each  particular  locality 
based  on  a  flat  rate  curve,  "C,"  which,  in  this  particular  case 
reaches  $lri  per  horse-power  per  year  at  1,000  horse  power.  This 
Flate  Kate  curve  is  arrived  at  by  adding  together  all  the  various 
factors  entering  into  the  cost  of  delivering  power  to  the  locality 
in  question,  taking  into  account  the  decrease  in  cost  per  horse 
power  per  year,  as  the  amount  consumed  increases,  and  assuni 
ing  that  power  scdd  on  the  Flat  Kate  basis  would  have  a  load 
factor  of  ajiproximately  TOO  per  cent.  Should  the  customer's 
load  factor  be  low  the  power  company  may  oversell  its  plant 
capacity  as  previously  mentioned,  to  an  extent  which  can  only 
be  arrived  at  by  experience,  but,  in  general,  it  will  increase  as 
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the  miniber  of  comparatively  small  installations  connected  to  it 
increases. 

The  maximum  rate  curve  "B"  and  the  minimum  rate  curve 
"A"  are  arrived  at  from  experience  and  by  the  "law  of  prob- 
ability," the  one  being  above  and  the  other  below  the  $15  base 
curve. 

Thus  assuming,  referring  to  these  curves,  that  the  customer 
wishes  to  contract  for  500  h.p.  His  tlat  rate  will  be  $16  per 
horse  power  per  year,  his  minimum  rate  $10,  and  his  maximum 
rate  $20.  If  during  any  one  month  his  maximum  demand  (or 
the  average  of  his  daily  one-minute  peaks)  has  been  510  h.p. 
and  his  average  demand  204  h.p.,  then  his  load  factor  for  the 
month  would  be  204  divided  by  510  =  .04,  and  the  rate  per  h.p. 
per  year  would  be  $10  +  $10  x  .4  =  $14,  and  the  monthly  bill 
would  be  510  x  $14  H-  $595 — or,  in  other  words,  the  rate  per 
horse-power  per  year  is  determined  by  adding  to  the  minimum 
rate  (or  the  rate  at  zero  load  factor;  the  load  factor  times  the 
difference  between  the  minimum  and  maximum  rates.  Suppos- 
ing the  month  in  question  to  have  been  one  of  31  days,  the  aver- 
age demand  would  correspond  to  a  consumption  of  151,776  horse- 
power hours,  which  would  cost  him  0.39  cents  per  horse-power 
hour  or  0.52  cents  per  kilowatt  hour. 

Now,  suppose  that  in  another  month  the  maximum  demand 
remained  510  h.p.  as  before,  while  the  average  demand  increased 
to  408  horse-power,  thus  making  his  load  factor  .8  instead  of  .4, 
the   rate  per  honr.'ie-power  per  year  would  then  be  $18  and  the 


and  it  would  seem  that  the  various  members  of  the  Canadian 
Electrical  Association  should  be  on  the  alert  to  forestall  and 
prevent  such  legislation,  by  so  adjusting  their  rates  of  charging 
that  no  inequality  or  unfairness  can  be  claimed.  Such  a  course 
will  in  a  large  measure  forestall  any  legislation,  which  is  almost 
certain  to  be  detrimental  to  the  power  companies. 


montlil_y  bill  $7(io.  This  is  at  the  rate  of  0.25  cents  per  horse- 
jiower  hour,  or  0.34  cents  per  kilowatt  hour,  thus  showing  con- 
clusively that,  under  this  method  of  charge,  there  is  a  strong 
inducement  for  the  customer  to  increase  his  load  factor. 

Certain  manufacturing  processes  lend  themselves  read- 
ily to  intermittent  service,  although  having  a  high 
load  factor  while  in  operation.  In  this  class  are  certain 
electrolytic  and  smelting  processes.  One  method  of  handling 
this  business  is  to  contract  with  them  for  certain  minimum 
amount  of  power  to  be  used  twenty-four  hours  per  day  (so- 
called  First  Class  Power),  and  then  during  certain  hours  when 
the  remainder  of  the  power  station  load  is  light  allow  them  to 
take  a  much  larger  amount,  paying  for  both  kinds  of  power  on 
the  Flat  Rate  basis.  This  latter  excess  has  been  called  "Second 
Class  Power,"  and  it  is  evident  that  a  very  low  rate  per  horse- 
power hour  or  per  kilowatt  hour  can  be  made  for  it,  where  the 
conditions  are  otherwise  favorable. 

Alth(uigh  heretofore  there  has  existed  a  wide  diver- 
sity of  opinion  among  the  various  companies  in  regard  to 
the  manner  of  charging  for  power,  it  is  the  writer's  opinion  that 
this  is  fast  disappearing  and  that  power  customers  are  becoming 
divided  nafurally  into  certain  definite  classes,  based  upon  exper- 
ience with  .similar  ca.ses,  and  for  each  of  which  a  definite  method 
of  charging  can  be  arranged  so  that  the  income  to  the  central 
station  will  be  as  nearly  as  jiossinlc  proportional  to  the  actual' 
cost  of  supplying  them  with  power.  The  writer  holds  no  brief 
for  any  particular  method  of  charging,  but  prefers  what  has 
been  described  as  the  "Sliding  Scale"  contract,  especially  where 
power  is  derived  from  waterfalls,  on  the  ground  that  it  offers 
greater  inducements  to  raising  the  load  factor. 

Fortunately  there  has,  .so  far,  been  no  legislation  in  the  Do- 
minion of  Canada  regarding  rates  for  electric  light  or  power, 


Municipal  Ownership  Folly. 

Municipal  ownorsliip  in  Canada,  especially  in  Ontario  and 
"Western  Canada,  has  assumed  alarming  proportions.  In  using 
the  word  "alarming"  it  is  from  a  tax-payer's  and  not  from  a 
central  station  man  's  point  of  view,  for,  if  we  are  to  be  placed 
in  the  position  of  our  Australian  friends  where  municipal  owner- 
ship has  been  such  a  great  success  (?)  tax  payers  surely  will 
have  cause  for  alarm. 

For  several  years  the  electric  light  and  gas  companies  in  the 
I'nited  States  have  had  to  combat  the  municipal  ownership  craze, 
which,  at  one  time,  promised  to  give  cause  for  alarm.  How- 
ever, the  tide  has  turned  over  there,  and  the  figures  of  late 
show  that  the  relatively  small  growth  of  the  municipal  plant  is 
sufficient  and  good  ground  for  the  optimistic  feeling  expressed 
by  those  interested,  as  we  are,  in  central  station  lighting  and  dis- 
tributing work. 

Statistics  for  the  half  year  ending  September  last  show  the 
value  of  municipal  plants  constructed  to  have  been  $659,000, 
while  the  private  plants  constructed  during  the  same  period 
cost  over  $18,000,000. 

While  it  appears  that  Canada  must  pass  throush  a  wave  of 
numicipal  ownership  folly,  it  is  hoped  that  we  will  not  have  to 
lontend  with  this  burden  for  any  such  length  of  time  as  our 
friends  across  the  water  and  across  the  line. 

In  connection  with  the  wonders  of  municipal  ownership,  it 
is  interesting  to  find  that  this  matter  has  received  the  attention 
of  the  Senate,  and  that  all  public  men  are  not  of  the  same  mind 
on  municipal  ownership,  but  that  there  are  some  broad-minded 
and  deep-thinking  men  who  view  this  matter  in  a  different 
light,  and  who  have  already  voiced  their  sentiments  in  a  manner 
that  must  have  considerable  effect. 

Perhaps  the  most  interesting  words  uttered  by  a  public  man 
nn  this  point  during  the  past  several  years,  will  be  found  in  the 
sp(>ech  of  the  Ron.  Senator  Belcourt  made  before  the  .Senate 
in  Ottawa  on  Wednesday,  March  25th  of  this  year  and  a  few 
quotations  from  this  speech  may  not  be  out  of  place. 

Senator  Belcourt  points  out  that,  "The  function  of  Covern- 
ment  is  to  protect  society  against  foreign  aggression. — to  defend, 
bv  wise  administration  of  justice,  each  of  its  members  against 
every  unjust  enterprise,  and  finally  to  provide  the  community 
with  certain  indispensable  establishments,  which  do  not  appear 
to  the  Government  to  be  susceptible  to  individual  creation  or 
maintenance. ' ' 

"R'e  surely  have  an  abundance  of  proof  to  show  flial  the  idec- 
tr'c  light  and  power  industry  does  not  come  under  this  headin". 

The  word  "alarming"  used  in  the  foregoing  remarks  will 
not  be  considered  out  of  place  or  inadvisedly  used  if  we  refer 
again  to  some  figures  given  in  the  flon.  Senator's  speech,  where- 
in it  is  shown  that  "with  1-11  of  the  population  of  the  TTnited 
Kingdom,  Australia's  debt  per  head  is  more  than  three  times 
as  much  as  that  of  the  TTnited  Kingdom.  Austr.alia  has  1-20 
of  the  population  of  the  TTnited  States,  and  its  debt  per  head 
is  twenty  four  times  larger  than  that  of  the  TTnited  States. 
Canada  with  1-5  more  in  population  has  a  debt  per  head  which 
is  seven  times  smaller  than  that  of  .\ustralia." 

The  Hon.  Senator's  speech  contains  an  abundance  of  food 
for  reflection  for  the  municipal  ownership  advocates,  and  will 
be  found  equally  interesting  to  those  engaged  in  electric  light 
and  power  work.  It  is  to  be  hoped  that  his  remarks  on  this 
subiect  may  be  taken  to  indicate  that  tlie  fide  is  turning 
against   the  municipal   ownership   folly. 


Tenders  will  shortly  be  talcen  for  the  iiistall.-il  inn  of  licating 
apparatus,  electric  elevators  and  laundry  machinery  in  fhi'  new 
hospital  building  at  Calgary,  Alta. 

An  advice  from  Vancouver  states  that  plans  have  been  pre- 
p.'ired  by  T).  K.  Rogers  for  the  erection  of  ;i  $40,000  power  plant 
in  connection  with  the  Tfidden  Creek  rniiu's  at  Goose  Bay,  Ob.ser- 
vatory  Inlet.     The  jilant  will  be  installed   this  summer. 

The  Provincial  Government  of  British  Columbia  lias  appi'oved 
the  plans  of  the  Prince  Rupert  Power  &  Tjight  Company,  who 
are  authorized  to  construct  a  system,  including  dam,  pipe  lines 
and  power  houses  at  or  near  Woodworth  T/fike,  Shooivahtlaris 
river,  in  the  Skeena  river  mining  division,  and  to  transmit  and 
distribute  electricity  to  various  points  on  tlie  Tsinipaean  penin- 
sxila,  Kaicn  and  Digby  islands,  ■  ■ 


ELECTRICAL  PLANT  EARNINGS  PER  CAPITA 

Paper  read  before  the  C.E.A.  Convention  by  W.  A.   Bucke,  Toronto. 


In  dealing  with  such  a  subject  as  this  it  is  essential  that  exact 
and  full  information  should  be  available  from  a  large  number 
of  plants  throughout  the  district  under  examination. 

When  I  was  first  asked  to  prepare  this  paper  it  was  thought 
that  such  data  was  available  for  Canada  and  that  an  analysis 
could  be  made  which  would  be  comprehensive  of  the  whole  sub- 
ject. Upon  examination,  however,  it  developed  that  there  was 
not  and  had  never  been  any  data  compiled,  and  it  became  neces- 
sary to  obtain  same  at  first  hand.  In  an  endeavor  to  do  this  I 
sent  out  about  one  hundred  circulars,  asking  thirty-three  ques- 
tions bearing  directly  on  the  matter  in  hand.  Thirty-one  of  these 
data  sheets  were  returned  to  me;  some  completely  filled  in,  but 
more  having  only  partial  information.  Of  those  received  twenty- 
three  were  from  Ontario  and  Quebec,  three  from  the  Maritirne 
Provinces,  and  five  from  the  West.  Had  more  time  been  avail- 
able it  would  no  doubt  have  been  possible  to  fill  the  gaps  in  some 
of  the  data  sheets  returned,  to  get  explanations  of  certain  (ap- 
parent) discrepancies,  as  well  as  prevail  on  many  of  those  who 
did  not  reply  at  all  to  send  in  the  information  desired.  This  ex- 
planation is  due  to  you  as  an  Association,  so  that  you  may 
appreciate  why  this  article,  which  should  essentially  cover  Cana- 
dian companies'  operations,  is  so  meagre  in  this  particular. 

I  quite  understand  that  there  are  many  companies  that  do  not 
wish  what  they  consider  their  private  aflfairs  to  be  published. 
and  there  are  circumstances  under  which  this  position  is  quite 
tenable;  but  I  feel  certain  that  if  they  appreciated  the  fact 
that  the  data  given  would  be  treated  confidentially,  most  of 
them  would  consent  to  assist.  The  result  would,  I  feel  certain, 
be  beneficial  to  all.  Co-operation  is,  however,  absolutely  essen- 
tial. 

That  there  may  be  a  record  of  the  matter  in  case  further 
action  is  considered  advisable,  I  give  below  the  list  of  ques- 
tions sent  out: 

Name  of  Companyt 

AddressT 

Population  of  City  or  Town? 

Horse-power  of  prime  movers? 

Kind  of  power  (water,  steam,  etc)? 

Kw.  capacity  in  generators? 

Types  of  generators? 

Number  of  arc  lamps? 

Type  of  arc  lamps? 

Number  of  incandescent  lamps? 
Do.         (16  c.  p.  or  equivalent)? 

Number  of  motors? 

Total  horse-power  of  motors? 

Maximum  load   (total)? 

Maximum  load  (incandescent  lamps)? 

Maximum  load  (arc  lamps)? 

Maximum  load  (motors)? 

For  your  last  year  what  are  operating  expenses  (total)  ? 

Cost  of  coal?  ' 

Tons  of  coal? 

What  is  lighting  meter  rate? 

What  is  lighting  flat  rate? 

What  is  power  meter  rate? 

What  is  power  flat  rate? 

What  is  revenue  from  arc  lamps? 

What  is  revenue  from  incandescent  lamps? 

What  is  revenue  from  motors? 

What  is  revenue  from  other  sources? 

What  is  authorized  capital? 

What  is  issued  capital? 

What  is  amount  of  preference  stock? 

What  is  amount  of  common  stock? 

What  is  bond  issue? 

This  list,  while  fairly  formidable,  should  be  materially  sup- 
plemented and  information  in  regard  to  competition  from  other 
electric  plants,  gas,  etc.,  and  other  local  conditions  bearing  on 
the  subject  should  be  obtained. 

A  matter  which  is  very  little  understood  and  one  which  at  the 
present  time,  particulnrlv  in  Ontario,  should  lie  appreciated,  is 
the  load  factor,  this  is  the  ratio  which  the  totnl  kilowatt  hours 
bears  to  the  maximum  load  in  kw.'s  miiltiplied  by  the  hours 
during  which  the  plant  has  been  in  operation.  No  information 
is  available  in  Can,ada  at  the  present  time  in  regard  to  this 
item,  but  I  will  refer  to  it  later  when  speaking  of  results  ob- 
tained in  Great  Britain  and  the  United  States.  It  always  has 
been  a  surprise  to  me  that  the  operating  companies,  with  few 
exceptions,  do  not  measuro  by  integrating  wattmeters  at  their 


stations,  the  power  generated  by  them.  Without  such  apparatus 
the  station  manager  cannot  know  what  his  load  factor  is,  and 
consequently  is  not  so  alive  to  the  possibilities  before  him  in  the 
way  of  taking  on  new  business,  nor  is  he  in  such  a  position  as  to 
intelligently  enter  into  a  contract  for  the  supply  of  power  to 
him;  a  condition  which  is  certain  to  be  presented  to  many  man- 
agers within  the  next  few  years. 

Believing  that  the  data  which  I  have  collected  will  be  most 
valuable  to  you  if  given  in  the  form  of  a  table,  I  have  com- 
piled the  following:    See  table  I. 

I  have  eliminated  all  reference  to  the  company  supplying  the 
information,  but  have  included  the  population  served,  and  men- 
tioned the  location  as  "C"  (central)'  "E"  (east),  "W" 
(west).  I  also  have  used  the  letters  "S"  to  mean  steam  power, 
" W"  water  power,  and  "G"  natural  gas  power.  In  the  fourth 
column  "A"  stands  for  Arc  Lamp  Load,  "I"  for  Incandescent, 
and  "M"  for  Motor  Load. 

You  will  note  that  in  the  West  is  to  be  found  the  highest  gross 
revenue  per  capita.  The  explanation  appears  to  be  the  high 
rate  charged  for  current  in  the  smaller  town  (.3rd  item),  while 
apparently  a  good  load  factor  must  be  responsible  in  the  other 
case  (19th  item),  as  the  rates  for  current  are  not  high.  This 
latter  explanation  is  apparently  true  also  of  the  last  two  exam- 
ples given,  as  well  as  others  in  the  table. 

As  information  from  the  United  States  in  regard  to  revenues 
will  no  doubt  be  of  interest  to  you,  not  only  for  comparative 
purpose,  but  as  general  data,  I  include  the  following  table,  taken 
from  the  United  States  Government  Report  for  1902,  at  which 
time  the  population  to  which  the  various  items  are  referred  was 
76,000,000. 

Output  in 
Cost.        Kw.  genrs.  Kw.  hrs.     Arc  lamps  In.  lamps 
Location.       Per  cap.       Per  cap.      Per  cap.      Per  cap.       Per  cap. 
N.  Atlantic     12.66  .024  60.31  .0081  .4068 

S.    Atlantic       1.86  .006  9.86  .0016  .058.5 

N.  Central.       4.86  .015  24.50  .0055  .2346 

S.   Central.       1.59  .006  10.93  .0017  .0726 

Western    ..     16.84  .043  82.07  .0074  .4455 

Average   ..       6.64  .016  32.99  .0051  .2394 

This  table  cannot  well  be  compared  with  that  for  Canada,  as 
it  is  impossible  to  ascertain  the  population  actually  served,  the 
populations  referred  to  being  the  total  populations  for  the  vari- 
ous sections  mentioned.  It  is  given  as  being  interesting  within 
itself,  as  it  goes  to  show  the  extent  to  which  the  current  supply 
business  can  be  developed.  In  the  Western  section  you  will 
notice  that  the  investment  per  capita  is  two  and  a  half  times 
the  average  cost  per  capita  for  the  whole  United  States,  and 
that  the  number  of  incandescent  lamps  is  twice  the  average.  In 
the  North  Atlantic  States  the  cost  is  twice  the  average  and  the 
number  of  incandescent  lamps  bears  nearly  the  same  ratia.  It 
is  interesting  to  note  that  in  Canada  in  1905  the  cost  per  capita 
for  electric  light  and  power  plants  was  about  $13. 

As  the  results  in  the  Western  and  North  Atlantic  States  are 
so  much  better  than  in  the  balance  of  the  districts,  and  as  we 
are  interested  only  in  results  which  will  tend  to  set  a  pace  for 
us,  I  have  worked  out  the  following  table  covering  California 
and  New  Tork,  two  States  which  may  be  regarded,  I  think,  as 
worthy  of  our  consideration,  so  as  to  give  you  at  a  glance  all 
the  important  detailed  information  possible: 

1.  Eatio  of  output  in  kw.  hrs.  to  max.  gen. 

cap.  X  total  hours  in  year 21  p.c.  23%  p.c. 

2.  Income  per  16  c.p.  lamp  ". .1=2.30  .'}!2.15 

3.  Income   per   arc   light    $64.00  $83.50 

4.  Revenue  per  cent,  cost 13.6  p.c.  15  p.c. 

5.  Operating  expenses  per  cent,  gross  in- 

come (no  fixed  charges)    63.7  p.c.      62%  p.c. 

6.  Revenue  per  kw.  of  generator  capacity  $60.00         $89.50 

You  will  notice  that  the  results  arc  strikingly  similar  except 
in  the  matter  of  revenue  per  kw.  of  generator  capacity,  which 
is  50  per  cent,  higher  in  New  York  than  in  California.  This  is 
no  doubt  accounted  for  by  the  fact  that  in  the  Western  State, 
where  water  powers  are  used  extensively,  expenditures  are  neces- 
sarily Large  at  the  seat,  and  also  because  the  plants  are  built 
looking  towards  large  future  development,  while  in  the  east  the 
demand  for  current  precedes  the  expenditure. 

There  is  another  point  which  strikes  me  as  being  verj'  inter- 
esting, and  that  is  the  ratio  which  the  maxinuiin  generator  capa- 
city multiplied  by  the  total  number  of  hours  in  the  year  bears 
to  the  total  output  in  kw.  hours.     The  figures  given  are  21  per 


CANADIAN    ELECTRICAL    NEWS 
TABLE    I— SHOWING     REVEJ^UES     IN     CANADA.     IN     1906-7. 


25 


Lighting  Rate. 

Motor  Rate. 

Revenue 

Gro.ss 

No,  of 

Ratio  of 

I.nca  - 

Kind 
of 

Kind  ol 

per 
16  c.p. 

Gross 
Revenue 

Gross 
Revenue 

Revenue 
per 

Incan- 
descent 

Total 
Cost 

Opcrat'g 

Pop. 

Expen- 

Load. 

16c.p.  lamp 

H.P. 

Incan- 

per 

per  cent. 

Kw.  of 

Lamps 

per 

ses  to 

Kw.  hour 

per  year 

Kw.  hour 

descent 

capita 

capital 

Gen. 

per 

capita 

gross 

Meter  rate 

Flat  rate 

Flat  rate 

Lamp 

Capac'y 

capita 

Revenue 

16  c.p. 

% 

2300 

c. 

\V.  &  S. 

.\.  A  r. 

'.)c. 

None 

None 

None 

$1.34 

S3.(M 

•i3% 

$53.80 

1.74 

812.90 

02 

270U 

S. 

A.  i  1. 

■Jic. 

Sl.'i.OO 

None 

None 

3.74 

6.21 

.50 

106.00 

1.5 

10.70 

(« 

3UUU 

\v. 

A.  I.  A  >I. 

None 

S2..^.0  to  S2.00 

None 

$12.50  lOh. 
Sl.5,00  24h. 

1.93 

.5.00 

1.3.5 

21.00 

1.37 

37.00 

3(X)I) 

g 

.\.  &  I. 

100. 

None 

None 

None 

2.56 

3.32 



73..50 

1.2 



.83 

3-tUO 

c. 

\v 

A.  I.  &  M. 

100. 

None 

None 

820.00 

2,00 

3.82 

13.0 

19.00 

1,0 

30.00 

10 

3500 

\v. 

A.  I.  &  M. 

CiC. 

None 

None 

$25.00  up  to 

20  h.p. 
$12..50  over 

1.75 

2.00 

17.50 

1.1 

r^u> 

c. 

.s. 

A.  I.  &  M. 

— 

— 

— 

— 

2.22 

3.30 

29.0 

44..50 

.73 

12.00 



.5.T(KI 

c. 

\v. 

A.  I.  &  M. 

— 

— 

— 

— 

2.17 

2,37 

21.0 

26.00 

1.08 

11. (W 

37 

"OUO 

c. 

w. 

A.  &  I. 

lOe. 

J.').00 

— 

— 

2.,S1 

2.30 

10.7 

80.00 

.70 

21.40 

28 

7000 

C. 

s. 

A.  &I. 

I.^IC. 

J6.00  to  S3.00 

None 

None 

3.80 

3.07 

50.0 

45.00 

.71 

6.20 

32.5 

•«»X) 

C. 

s. 

A.  I.  &  M. 

.s.so. 

None 

6c.  to  3c. 

*l»).00 

1.4S 

2.48 

32.3 

.55.50 

1.1 

(h'> 

IIOOO 

C. 

s 

A.  &  I. 

10c. 

None 

None 

None 

i.si; 

2.03 

38.4 

73.00 

77 

51.6 

10000 

C. 

w. 

A.  I.  &  M. 

•'■"■■ 

3-1..S0  to  S3.30 

None 

$22.00  to 
$10.00 

l.'.tl 

3.20 

30.7 

,5,8.60 

1.2 

10.(iO 

10000 

C. 

s. 

A.  I.  &  M. 

1.00  to 
fflO.OO 

loc.  to  5c. 

$(».00  to 
J30.(KI 

1.90 

2.71 

17.6 

44.30 

1.2 

1.5.50 

61 

10000 

W. 

s. 

A.  I.  &  M. 

14c.  to  12c. 

None 

Sc.  to  4c. 

S90.00  to 
S+i.OO 

3.(J0 

4..S0 

- 

14,8.00 

■' 

- 

_ 

ICXJOO 

C. 

s 

A,  I.  &  M. 

10c.  to    7c. 

Sfi.M 

lie.  to  3c. 

None 

1.91 

3.19 

19.1 

45,.5(.l 

1.0 

l(i.70 

,50 

lIKOI 

c. 

S.  G. 

I.  &  M. 

120.  to    7c. 

i7.so  to  se.oo 

■le.  to  3c. 

None 

2.09 

2.10 

^ 

52,  .50 

1.0 

12.00 

(15,8 

IJMI 

\v. 

\v. 

I. 

■J.-sc. 

None 

None 

None 

2  9(1 

3.12 

— 

.34.00 

1.04 



I'JHIII 

w 

s 

A.  I.  &  M. 

9c.  and  .Sc. 

S9.00 

7c.  and  6c. 

$60.00 

— 

6.95 

1.0 

208,00 

l.li 

11.70 

75 

13UKI 

c. 

s 

A.  I.  &  M. 

12c.  to  100. 

None 

7c.  lo  .3c. 

$30.00  up 

1.39 

2.31 

30 

65,00 

,58 

7.70 



1-100(1 

c. 

.".; 

A.  I.  &  M. 

lOe. 

None 

7c. 

None 

1.39 

1.(11 

43.5 

43.00 

,42 



i:.(K«] 

('. 

w. 

A.  I.ctM. 

10c.  tooc. 

si;.ijo 

Not  given 

Not  given 

1.9.S 

4.07 

21.8 

43,60 

1,5 



ll'ilNKt 

E. 

s 

A.  &  I. 

10c. 

rC.iKi  to  S3.00 

None 

None 

2.33 

1.47 

14.6 

,5.8.  (;o 

,(£i 

lO.KI 

71 

17ll(«l 

c. 

s 

I.  &  M. 

I5c.  down 

None 

5c. 

None 

2.10 

1.90 

— 

77„50 

.."is 



■JN»«I 

K. 

s 

A.  I.  A  M. 

11.4c.  to'.lc. 

S9.00 

10c.  to  4c. 

None 

3.20 

4.16 

— 

ia8.(X) 

1.05 



.-,■. 

2JKK) 

\V. 

s 

A.  1.&  M. 

Nol  KiviMI 

Not  given 

Not  given 

Not  given 

— 

2.75 

39.0 

ll(i.,50 



6.l>l 

49 

4.V«I0 

E. 

s. 

A.  I.  A  M. 

KiJic  to  He. 

None 

lie. 

None 

2.9(j 

3.82 

— 

9..„50 

1.02 





,")0.)00 

t. 

t;. 

A.  I.  &  M. 

9c. 

None 

lOc.  to  2c. 

S.SO.OO  to 

$45.00 

l..>4 

2.78 

2.7,S 

7.5.lkl 

.,ss 

lll.io 

70 

7lH)04) 

c:. 

w. 

A.  I.  &  M. 

12c,  to  10c. 

None 

3c.  to  Ic. 

$30.(«) 

i.a5 

2.(U 

— 

41,00 

1,0 



41 

71I1HKI 

C. 

\v. 

A.I.  AM. 

7c. 

S2.50 

10c.  to  2c. 

$30.00&!f25.00 

1.62 

6.48 

23.3 

64,00 

2.42 

23.(«1 

H  Kxm 

\v. 

A.  l.it  M. 

He.  down 

S3. 60 

EKAGES 

3c.  to  Ic. 

None 

1..S0 

.5.(X1 

— 

— 

,78 

— 

— 

Total    Ax 

1      53.77 

$16.00 

TABLE  II— SHOWING  REVENUES  IN  UNITED  STATES  IN  1906-7. 


Pop. 

No.  of 
Customers 

Increase 
last  year 

Sales  cost  of 

adding  1-16  c.p. 

lamp  or  equivalent 

in  cents. 

Ltg. 'rates 
k.w.  hour 

Motor  rates 
k.w.  hour. 

Gross 

revenue 

per  capita. 

Gross  rev- 
enue perk, 
w.   of  gen. 
capacity 

Gross 

revenue 

per  16  c.p. 

or  equiv't. 

No.  ut  i6c.p. 

lamps  or 

equivalent 

per  capita 

1.350 

s.ooo 
15,000 
20,000 
35.000 
80,000 
100,000 
278,000 

415 

567 

872 

1,300 

513 
3.000 

2,412 
6,964 

33-4 
41.0 

237 
30. 
8. 
20. 
-  02. 
18.5 

29c.  to  2C. 
.vge.  say  6c. 

IOC. 

IOC.  down 
I2C.  to  6c. 
20C.  to  IOC. 
15c.  down 
I2C.  to  5.3c 
'oc.  down 

Same 
8c. 

5C.  down 
I2C.  to  6c. 
IOC.  to  1. 8c. 
8c.  down. 
7c.  to  3.3c. 
10c.  down. 

8.50 
6.30 

4.27 
2.98 
3-07 
5-44 
2-25 

3-57 

48.00 
78.76 
80.00 

1 19.00 
5380 
51-17 
45.00 

142.05 

2-3' 

2.13 

3.8 

2-55 

5-50 

1.81 

2.25 

372 

2.0 
1.56 

35 
37 

12 
21 
21 

1.28 

1. 25 

1-58 

Average 

3.60 

TABLE  at— SHOWING  REVENUES  IN  GREAT  BRITAIN  IN  lii06. 


Name 

Pop. 

Total  cost 

per 
k.w.  hr. 

Selling 
price  per 
k.w.  hr. 

lucand.  lamps 
(16  c.p.  or 
equivalent) 
per  capita. 

Gross 
Revenue 
per  capita. 

Total  cost 

per 

capita. 

Revenue 
per  k.w. 
of  gen. 
capacity. 

Rate 
operating 
expenses 
to  revenue 

Lo«d  Factor 

Al''ernav 

11,300 
50,000 
31.700 
100,900 
135,000 

5.2c.         1        q.22C. 

•7 

.6 

.76 

•55 

•3 

|i-i3 

1.90 

1. 10 

■•35 

•  55 

$20.00 
12.00 
8.35 
8.50 
4.80 

$52.00 
47.00 
5950 
45.00 
5'.oo 

47.8 
330 
49-5 
46.3 
52.0 

10.8 

Cambridge 

Liverpnol  Dist 

Wolverhampton  ...  . 
Bermondsay 

5.0c. 
4.88c. 
1.54c. 
1.98c. 

10.5c. 
8.84c. 
3.22c. 
3- 74c. 

10.01 
11.9 
21.3 
29.9 

All  the  above  are  Steam  Plants. 

This  information  is  compiled  from  1006  data. 


Tables    Accompanying   Mr.    Bucke's    Paper,   on    ''  Revenue    per  Capita 
from    Electrical   Plants." 
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cent,  and  23 '/i  per  cent.,  which  appear  to  me  to  be  very  credit- 
able when  you  remember  that  the  table  includes  all  sizes  of 
plants.  These  figures  must  not  be  confused  with  load  factor.  I 
have  before  me  considerable  data  on  English  plants,  and  from 
these  I  find  that  the  average  ratio  between  load  factor  and  gen- 
erator capacity  is  1  to  1.75.  If  we  applied  this  ratio  to  the 
above  figures  we  would  find  that  the  load  factor  was  37  per  cent, 
and  41%  per  cent,  respectively — rather  remarkable  results  when 
you  consider  that  the  period  covered  is  a  whole  year.  It  should 
be  noted,  however,  that  auxiliary  generating  apparatus  is  net 
included  in  this  estimate.  You  will  appreciate  this  fact  more 
fully  when  later  in  this  article  you  see  the  results  obtained  in 
recent  practice  in  Great  Britain. 

While  we  are  considering  results  obtained  in  the  United 
States,  I  wish  to  give  you  some  data  that  can  be  compared 
somewhat  with  that  from  Canada.  This  data  is  arranged  accord- 
ing to  population,  and  is  intended  to  be  representative  of  the 
best  modern  results.     See  table  II. 

The  last  two  columns  must  not  be  taken  as  referring  to  16  e.p. 
lamps,  but  to  their  equivalent;  the  load  consisting  of  arc  lamps 
as  well  as  motors  in  practically  all  cases.  The  revenue  per  capita 
in  the  first  two  cases  cited  is  rather  remarkable.  We  have,  how- 
ever, in  our  Canadian  list  one  small  central  town  showing  results 
equal  to  the  second  best,  and  another  in  the  West  beating  it.  On 
the  average,  the  United  States  figures  given  above  are  about  5 
per  cent,  lower  than  ours,  a  very  gratifying  result.  In  this  lat- 
ter connection  I  would  ask  you  to  note  that  the  United  States 
companies  in  the  five  cases  where  figures  are  given,  spent  from 
12  cents  to  37  cents  per  16  c.p.  lamp  equivalent  for  new  busi- 
ness; and  the  managers,  with  few  exceptions,  stated  that  from 
3  per  cent,  to  5  per  cent,  of  the  gross  revenue  could  be  advan- 
tageously spent  for  this  purpose. 

Before  passing  on  to  results  elsewhere,  I  think  it  will  be  inter- 
esting to  give  some  figures  for  the  whole  of  the  United  States. 
Figures  are  available  only  for  the  year  1902,  and  the  following 
are  averages  for  3,620  stations,  l)0th  private  and  municipal, 
scattered  throughout  the  country: 
Kation  of  output  m  kw.  hours  to  max.  gen.  eajiacity  x 

total  hours 23%  p.c. 

Income  per  16  c.p.  lamjis $2.48 

Income  per  are  lamps $66.00 

Revenue  per  cent,  of  cost 17  p.c. 

Operating  expenses  per  cent,  gross  income 65.5  p.c. 

Revenue  per  kw.  generator  cajiaeity   $71.00 

No  absolute  data  is  obtainable  regarding  the  number  of  people 
who  could  be  served  by  the  ijlants,  so  the  revenue  per  capita 
cannot  be  given  with  any  certainty. 

Comparing  the  above  table  with  that  for  Canada  shows  that 
the  revenue  per  16  c.p.  lamp  in  the  United  States  is  approxi- 
mately 15  per  cent,  greater  than  in  Canada,  and  that  the  reve- 
nue per  kw.  of  generators  installed  is  about  5  per  cent,  greater. 

Were  it  estimated  that  one-half  the  population  of  the  United 
States  were  served  at  the  time  covered  by  the  above  table,  and 
this  checks  up  closely  with  an  estimate  based  on  certain  figures 
given  in  the  United  States  Government  Report,  it  would  appear 
that  the  revenue  per  capital  was  $2.38  in  the  United  States  iu 
1902,  or  35  per  cent,  below  the  average  of  the  thirty-one  jilants 
in  Canada  for  1907. 

Before  closing  I  want  to  make  brief  reference  to  some  results 
obtained  in  Great  Bi'itain.  Detailed  and  complete  data  is  ob- 
tainable for  scores  of  plants;  the  few  I  refer  to  iu  Table  1X1.  are 
jiicked  out  at  random  and  serve  to  illustrate  the  general  results: 
See  table  III. 

You  will  note  that  the  number  of  incandescent  Lamps  per 
capita  is  approximately  onc-lialf  of  what  it  is  with  us.  This  is 
no  doubt  partly  accounted  for  by  the  fact  that  the  8  c.p.  lamp 
appears  to  be  used  almost  entirely,  and  all  the  English  data 
tables  refer  to  this  candle  power  lamp:  the  revenue  per  capita 
is  also  much  below  our  figures.  The  fact  wliich  I  particularly 
wished  to  illustrate,  however,  was  the  matter  of  load  factor  as 
given  in  the  right-hand  column.  29.9  per  cent,  is  the  best  load 
factor  given  in  a  list  of  some  300  plants,  and  it  falls  as  low  as  7 
per  cent.  It  is  noticeable  that  the  best  load  factors  correspond 
with  the  lowest  cost  and  selling  price  per  kw.  hour. 

In  conclusion  I  may  state  that  the  information  contained  in 
this  paper  was  olitained  from  the  United  States  Goxernment  Re- 
port, 1902;  the  Electrical  Times,  of  London,  Kiig.,  from  a  paper 
prepared  by  Mr.  J.  E.  Montague,  and  read  a  year  ago  before  the 
National  Electric  Light  Association,  and  from  data  collected 
from  the  various  operating  companies  in  Canada.  Should  the 
paper  prove  of  sufficient  interest  to  make  the  references  desir- 
able, the  writer  will  feel  well  repaid. 


The  Robb  Engineering  Company,  Ahmcrst,  N.  8.,  recently 
shipped  a  60  inch  by  10  inch  locomotive  tyjie  boiler,  for  steam 
shovel  to  the  Corbctt-rioesch  Company  ,Moncton,  N.  B. 


Amoni^  the  Exhibits. 

The  exhibits  were  a  most  interesting  feature  of  the  C.  E.  A. 
convention.  Considering  the  fact  that  the  decision  to  have 
exhibits  was  not  reached  until  a  short  time  previous  to  the  con- 
vention, the  showing  made  was  most  creditable  and  gratifying. 

The  Canadian  General  Electric  Company  occupied  Room  13 
with  their  exhibits,  and  showed  a  great  many  very  interesting 
things.  The  lower  corridor  of  the  convention  building  was 
lighted  with  their  flaming  arc  lamps.  The  exhibit  included  a 
number  of  novelties  as  well  as  many  of  the  company's  standard 
lines  of  supplies,  among  them  being  apparatus  for  heating, 
cooking  and  ignition  purposes. 

A  novelty  which  exhibited  the  lasting  quality  of  the  C.  G.  E. 
apparatus  was  a  six  pound  sad  iron,  which  was  running  con- 
tinuously during  the  convention.  This  apparatus  has  a  life 
of  about  3,000  hours.  One  of  its  most  attractive  features  is 
that  it  can  be  renewed  with  great  simplicity. 

The  Canadian  General  Electric  ovens  and  cooking  apparatus 
in  general  were  highly  commented  upon  by  all  who  investigated 
them.  Quite  an  up-to-date  novelty  was  that  of  the  exercise 
riding  horse,  designed  for  use  in  gymnasiums  and  health  resorts. 
It  is  in  the  form  of  a  horse  's  back  upon  which  there  is  mounted 
a  saddle  and  stirrups  with  a  leather  grip  in  front  to  correspond 
to  the  reins.  When  one  is  seated  upon  it  and  the  current  is 
turned  on  the  body  moves  up  and  down  with  an  action  similar 
to  that  of  a  trotting  horse.  It  can  be  made  to  go  at  various 
speeds,  and  the  rider  experiences  many  of  the  delights  of  a 
horseback  ride.  Most  of  the  company's  novelties  were  shown 
in  such  a  manner  as  to  give  a  splendid  demonstration  of  the 
ease  with  which  central  stations  can  increase  their  light  loads 
b}'  iiushing  the  sale  of  such  apparatus. 

The  Canadian  General  exhibited  also  a  Sprague  elec- 
tric hoist,  which  is  remarkable  for  the  complete  control  the 
operator  has  over  it.  It  is  made  with  a  capacity  of  from  1,000 
pounds  to  two  tons  and  requires  no  skill  to  ojjerate.  This  hoist 
can  be  arranged  upon  a  traveller  and  moved  about  to  any  de- 
sirable position. 

One  of  the  C.  G.  E.  oil  switches  for  controlling  high  voltage 
A.  C.  motors  was  exhibited  in  such  a  manner  as  to  enable  the 
delegates  to  inspect  its  construction. 

A  C.  G.  E.  long-burning  are  lamp  was  exhibited  along  with 
the  company's  other  lamps,  and  was  so  arranged  as  to  show 
the  great  simplicity  of  its  working  parts. 

Among  the  novelties  shown  was  a  humidifier  for  use  in  club 
and  smoking  rooms,  which  acts  upon  the  principle  of  a  revolv- 
ing fan  and  scatters  a  fine  spray  of  water  throughout  the  room. 
The  spraj'  can  be  made  very  fine  or  very  heavy.  Among  other 
things  shown  by  the  company,  were  luminous  radiators,  tanta- 
lum lamp  clusters,  magnetite  arc  lamps,  Tungsten  lamps,  and  a 
mercury  arc  rectifier  for  transforming  A.  C.-into  D.  G.  wherever 
D.  C.  is  not  available.  The  company  also  showed  a  number  of 
apparatus  for  use  in  dental  and  surgical  work,  and  an  attractive 
line  of  fan  motors.  Mr.  II.  O.  Edwards  with  several  assistants 
was  in  charge. 

The  Westinghouse  Electric  &  Manufacturing  Company  ar- 
ranged their  exliiliit  with  a  view  to  demonstrate  the  advantages 
of  their  small  apjdiances  and  lighting  apparatus,  to  small  con 
tral  stations.     It  included  a  line  of  small  type  "R,"  D.  ('.  and 

D.  A.  power  motors  of  small  cajiacities.  One  of  the  small  motors 
was  shown  op('r:iting  a  1900  washer.  There  was  shown  also  a 
complete  electrolytic  lightning  arrester,  with  its  accessories 
and  parts,  which  has  recently  been  placed  upon  the  market, 
and  is  of  the  very  latest  design. 

The  Westinghouse  Company  showed  also  a  line  of  oil  switches. 
A.  C.  and  D.  C.  switchboard  instruments,  single  phase  and  poly 
phase  watt-meters  for  house  services  and  a  full  line  of  portable 
instruments  including  a  Westinghouse  standard  portable  w:itt 
meter. 

The  principal  part  of  the  Westinghouse  exhibit  consisted  of 
various  types  of  lamps  manufactured  by  the  company.  These 
included  the  Cooper-llewitt  mercury-va|)or  lamp,  standard  A.  C. 
portable  and  A.  C.  series  arc  lamps  and  a  metallic  flame  arc 
lamp  of  recent  design.  'Ihese  lines  were  all  shown  in  operation. 
Tliere  was  also  an  exhibit  of  a  full  line  of  the  company's  st.an- 
dard  incandescent  lamps  of  various  candle  power. 

An  attractive  part  of  the  AVestinghouse  exliibit  was  a  com- 
plete line  of  Nernst  lamps  for  indoor  and  outdoor  service,  of 
various  sizes,  together  with  a  full  illustration  of  their  parts 
and  accessories. 

The  exhibit  included  several  excellent  photographs  showing 
some  of  the  work  done  by  the  Westinghouse  Company  in  the 
power  and  lighting,  line.  Those  in  charge  of  the  Westinghou.se 
exhibit  were  W.  II.  Eisenbeis,  W.  W.  Lovell,  II.  I.  Orobbs,  A. 

E.  Fleming  and  M.  II.  Smith. 

The  Gas  &  Electric  I'ower  Company,  Stair  ISuiMing,  Toronto, 
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had  its  exhibit  on  the  main  floor.  It  included  a  selection  of  the 
various  articles  which  the  company  handle.  Among  them  were 
some  of  the  Ferranti  meters,  which  attracted  much  favorable 
comment  because  of  their  simplicity  of  design.  Many  enquiries 
were  received  regarding  the  company's  direct  current  circuit 
breaker,  with  its  automatic  release.  A  special  feature  of  this 
company's  apparatus,  is  the  strength  of  the  materials  used  in 
them.  There  is  nothing  of  a  flimsy  nature  about  any  of  them 
at  all.  The  exhibit  included  also  a  midget  enclosed  arc  lamp 
of  ten  hours'  duration,  which  ought  to  become  very  popular. 

This  company  handle  a  great  variety  of  electric  apparatus 
and  represent  the  well  known  "Electric  Construction  Company, 
Limited"  of  Wolverhampton,  England.  One  of  their  speciali- 
ties is  the  installation  of  electric  plants  in  coal  mines  of  which 
they  have  installed  in  England,  a  large  number.  A.  H.  Dow 
and  D.  F.  Hills  were  in  charge  of  this  exhibit. 

The  Phillip  Carey  Manufacturing  Company,  of  112  Bay  street, 
Toronto,  exhibited  a  large  assortment  of  magnesia  and  asbestos 
goods  of  all  kinds,  especially  those  used  for  insulating  purposes. 
The  company  manufacture  in  addition  to  insulation  covering, 
a  full  line  of  coverings  for  liign  and  low  pressure  steam  and 
hot  and  cold  water  pipes  as  well  as  a  very  effective  and  success- 
ful roofing.  O.  A.  Cole,  H.  E.  Eowell  and  H.  W.  Cook  were  in 
charge  of  the  exhibit. 

The  Joyner-Greene  Company,  Stair  Building,  Toronto,  manu- 
facturers' agents  and  dealers  in  electric  specialities,  exhibited 
an  extensive  assortment  of  appliances.  One  of  the  most  notice- 
able was  the  "Dim-a-lite"  which  not  only  has  the  regular 
features  of  a  high  or  low  incandescent  lamp  but  is  also  arranged 
so. that  it  will  fit  any  socket  or  lamp. 

One  of  this  company's  novelties  is  an  article  called  Solderene, 
a  combination  of  a  solder  and  a  flux.  Soderene  enables  one  to 
join  any  metals,  aluminium  to  aluminium  for  instance,  or  copper, 
brass,  lead,  zinc  or  tin  without  any  difficulty.  It  is  expected 
that  this  article  will  soon  be  manufactured  in  Canada  as  well 
as  in  Boston  where  it  now  comes  from. 

The  Joyner-Greene  Company  handle  the  goods  of  the  Weston 
Electrical  Instrument  Company  of  Newark,  N.  J.,  makers  of 
one  of  the  best  known  measuring  instruments  on  the  market. 
Their  exhibit  included  a  line  of  spark  coils,  used  for  gasoline 
engines. and  automobiles,  etc.,  which  have  now  been  on  the 
market  for  several  weeks  and  promises  to  become  very  popular. 

The  Joyner-Greene  Company  showed  also  a  miniature  are 
lamp  of  German  design,  which  they  claim  is  of  the  highest 
efficiency,  longest  life  and  simplest  design  of  any  miniature  on 
the  market.  They  are  the  sole  agents  for  the  Helios  arc  light- 
ing systems  for  out  door  lighting  and  showed  a  line  of  the 
company's  goods.  They  are  also  agents  for  the  Federal  Electric 
Sign  Company  of  Chicago,  and  A.  J.  &  M.  Anderson 's  line 
material.  One  of  their  exhibits  was  a  useful  apparatus  in  the 
form  of  the  Anderson  time  switch  by  means  of  which,  if  a  man 
wishes  to  have  his  lighting  current  turned  on  for  a  given  period 
of  time,  say  for  instance  when  theatre  goers  are  on  their  way 
home,  it  can  be  attended  to  automatically  without  the  need  of 
anybody  being  present. 
.  The  Joyner-Greene  Company  also  e.vhibited  many  varieties 
and  sizes  of  electric  signs  and  other  advertising  and  lighting 
specialities.  An  attractive  feature  of  their  exhibit  was  the 
Federal,  street  light,  direct  reading  meter  suitable  for  either 
A.  C.  or  D.  C.  .  This  instrument  is  very  small  and  compact  and 
is' strictly  accurate,  meeting  the  requirements  of  pole  electricians 
and  central  station  men.  Other  features  of  this  company's  ex- 
hibit were  Sienien's  carbons  and  the  American  Electric  Fuse 
Company's  protective  apparatus.  H.  Y.  U.  Joyner  and  E.  A. 
Greene  were  attending  to  the  exhibit. 

The  Universal  Manufacturing  Company,  Chicago,  exhibited 
their  flat  rate  controUor,  which  they  claim  enables  a  company 
to  ascertain  accurately  tlie  exact  amount  duo  to  them  for  cur- 
rent sujiplied  under  a  flat  rate  agreement.  This  does  away  with 
all  the  worries  of  delicate  and  easily  disarranged  meters,  and 
controls  absolutely  the  current  supplied.  If  a  consumer  through 
ignorance  or  dishonesty  should  try  to  extract  more  current  than 
he  is  f)aying  for  this  instrument  will  at  once  stop  him  by  flash- 
ing his  lani]is.  If  the  normal  load  is  restored  an  uninterrupted 
service  is  renewed.  Mr.  E.  F.  otoll,  28  Wellington  street  west, 
is  their  Canadian   representative. 

The  Hamilton  Anchor  Comjiany,  Limited,  exhibited  their  de- 
vices for  anchoring  tclegraiih  jioles  and  similar  apparatus.  The 
"Atlas"  anchor  and  the  "Swan"  have  now  come  to  be  used 
by  a  great  number  of  telegraph,  telephone  and  electric  line 
companies. 

The  Canadian  Fairbanks  Company,  Limited,  exhibited  a  num- 
ber of  Fairbanks-Morse  dynamos  and  motors.  They  also  showed 
the  Wizard  ignition  magnetos  for  use  with  gas  and  gasoline 
engines.     These  compact  little  instruments   have  a  permanent 


magnetic  field  and  commence  to  generate  on  the  fii'st  revolution 
of  the  armature.  They  have  a  patent  friction  drive  which  they 
claim  is  the  most  durable  and  simple  ever  produced.  The  Ors- 
well  system  of  jump  spark  ignition  was  also  exhibited  by  this 
company.  This  system  has  no  coils  with  their  sticking  vibrat- 
ors and  difficult  adjustments,  nor  any  high  tension  current  in 
the  wires  or  connections.  Mr.  A.  Givens  liad  charge  of  the 
exhibit. 

J.  F.  B.  Vandeleur,  Canadian  agent  for  several  British  manu- 
facturers, Dineen  Building,  Toronto,  exhibited  a  large  assort- 
ment of  apparatus.  Among  these  were  Evershed  &  Vignoles' 
bridge  meggers  measuring  troni  .Ui  ohm  to  40  megohms.  These 
are  neat  little  instruments  which  are  of  great  service  for  test- 
ing resistance.  They  are  simple  and  handy  and  are  put  up  in 
various  portable  types.  Other  samples  of  Evershed  &  Vignoles' 
apparatus  shown  were  switchDoard  instruments  (plain,  sector, 
round,  and  edgewise  types);  recording  volt  meters  and  am- 
meters both  ink  and  inKless  types;  high  range  constant  volt 
meggers  with  guard  wire  terminal  for  cable  work,  1,000  volts, 
2,000  megohms,  an  instrument  of  great  range,  which  is  used  by 
the  Canadian  Fire   Underwriters. 

Other  companies  represented  by  Mr.  Vandeleur  were  Berry, 
Skinner  &  Company,  London,  makers  of  switch  gear  and  motor 
panels  of  the  patent  foolproof  type;  Connolly  Bros.,  Limited, 
Manchester,  makers  of  insulated  wires  and  cables  and  of  the 
Blaekley  type;  the  Gilbert  Arc  Lamp  Company,  Chingford, 
Essex,  makeis  of  open  or  enclosed  flame  lamps,  carbons  of  speci- 
al design  and  special  systems  of  A.  C.  lighting  with  moving 
coil  transfoiniers;  the  Morgan  Crucible  Company,  London, 
makers  of  Morganite  brushes  and  Battersea  Carbon  brushes  for 
dynamos  and  motors;  T.  H.  &  J.  Daniels  Limited,  Stroud,  makers 
ot  gas  engines,  pumps,  suction  gas  plants  and  pressure  gas 
plants;  Keavell  li  Company,  Ispwich,  makers  of  air  compres- 
sers  for  use  in  mines,  tower  stations,  etc.,  vacuum  pumps,  pneu- 
matic hoists,  and  gas  engine  starters  of  special  type  up  to  3,000 
pounds  per  square  inch. 

The  exhibit  of  X-cells  Canadian  dry  batteries,  manufactured 
by  "Electrical  Specialities,  Limited,"  12-16  Shuter  street,  Tor- 
onto, was  brightened  by  the  presence  of  a  live  eat,  electrically 
speaking.  On  the  Iront  ot  a  large  model  of  an  X-cell  was  a 
drawing  of  a  black  tat  with  a  couple  of  wire  whiskers  pro- 
jecting from  its  lip,  so  arranged  that  when  the  current  was 
passed  through  them,  it  arceU  across  the  intervening  space, 
uiaking  a  bright  electric  hash  and  being  accomjianied  by  a 
fierce  hissing  noise  quite  suggestive  of  the  real  thing. 

In  addition  to  their  well  known  "Black  Cat"  line,  "Elec- 
tric Specialities,  Limited,"  will  shortly  place  upon  the  market, 
a  line  to  be  called  the  "White  Kitten"  No.,  (j.  This  is  being 
produced  to  meet  the  demand  for  a  cheaper  ceil  which  will  give 
satisi  action  on  light  ignition  work,  as  well  as  in  bell,  telephone, 
and  similar  open  circuit  work.  The  selling  price  is  to  be  very 
low,  viz.:  16  cents  in  barrel  lots,  f.o.b.  factory. 

Electric  Specialities,  Limited  stated  that  they  were  receiving 
many  enquiries  from  delegates  to  the  convention  and  were  con- 
templating a  number  of  good  orders  as  a  result. 

At  the  exhibit  of  the  Midland  Electric  Company,  of  Montreal, 
their  reijresentative,  Mr.  Alvau  \v  oolf,  demonstrated  the  merits 
of  their  Kolloid-Wolfram  lamp.  The  Midland  Electric  Com- 
pany have  obtained  the  sole  control  of  this  lamp  for  the  Domin- 
ion of  Canada,  and  they  claim  lor  it  a  very  high  efficiency. 
The  Midland  Electric  Company  fully  guarantee  delivery  of  their 
metallic  filament  lamps  in  perfect  condition,  also  their  life  and 
etficiency.  These  lamps  are  constructed  in  such  a  way  that  all 
candle  powers  can   be  used   at   any  angle. 

Mr.  Woolf  stated  that  the  demand  for  the  Kolloid-Wolfram 
lonip  had  reached  such  proportions  that  the  Midland  Electric 
Company  has  been  obliged  to  turn  its  business  into  a  joint  stock 
company  in  order  to  meet  the  increased  demand. 

The  Oneida  Comniunity,  Limited,  Niagara  Falls,  Canada,  cx- 
liibited  several  of  their  well  known  products,  including  galva- 
nized chain  for  suspension  of  arc  lamps.  Wilbur  L.  Earl  of 
Montreal,  and  G.  IJaymond  Noyes  of  Niagara  Falls  represented 
the  company. 

The  Ontario  Power  Company,  Niagara  Falls,  showed  their 
standard  60,000  volt  insulator  and  their  aluminium  cables. 

The  Ontario  Ilydro-Electric  Commission  exhibited  the  tower 
it  ha.s  decided  to  use  for  its  long  distance  transmission  lines. 

Hydro-electric  work  is  a  speciality  of  AUis-Chalmers  Bullock, 
Limited.  In  a  bulletin  distributed  among  the  members  of  the 
( 'anadian  Electrical  Association  during  the  convention,  they 
illustrated  a  number  of  their  hydroelectric  i)lants,  eitlier  in 
oiieration  or  umler  construction,  ranging  from  a  direct  connected 
single  horizontal  turbine  of  3G0  h.p.  for  the  New  Liskeard 
Light,  Ileat  &  Power  Company,  at  Chester  Falls,  Ont.,  to  one 
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of  three  quadruple  horizontal  turbines  each  5,350  h.p.,  for  the 
Montreal  Light,  Heat  &  Power  Company,  at  Soulanges,  Que. 

The  company  also  undertake  the  development  of  water  powers, 
as,  for  example,  at  Wabageshik  Chute,  Vermillion  Kiver,  Ont., 
where  they  have  built  concrete  forebay,  dam,  and  power  house 
for  the  Mond  Nickel  Company,  Limited.  They  claim  to  be  the 
only  company  in  Canada  which  designs  and  builds  hydro-electric 
plants  complete  in  all  detaUs.  The  plant  of  the  Mond  jVickel 
Company,  Limited,  includes  a  horizontal  twin  turbine  of  2,200 
h.p.,  with  38  inch  runners,  an  exciter  turbine  of  110  h.p.,  a 
1,200  kw.  alternator,  oil  governers,  meters,  transformers,  and 
other  auxiliary  apparatus.  Instead  of  carrying  turbines  in  stock 
the  company  has  adopted  the  modern  principles  of  designing 
them  to  suit  the  special  conditions  of  service. 


Interference  of  Transmission  Lines. 

Perhaps  one  of  the  most  important  cases  of  interference  be- 
tween two  electric  companies,  is  being  heard  in  the  City  of 
Chicago,  in  connection  with  the  application  of  the  American 
Telephone  and  Telegraph  Company  tor  a  permanent  injunction 
restraining  the  Illinois  Traction  Company  from  making  alive 
the  high  pressure  33,000  volt  power  transmission  wires,  which 
have  been  erected  immediately  above  the  main  lines  and  parallel 
with  the  wires  of  the  American  Telephone  &  Telegraph  Com- 
pany through  the  town  of  Lincoln,  111.,  and  in  the  main  street 
of  the  town,  Chicago  street.  The  case  is  exciting  great  interest 
owing  to  the  fact  that  the  decision  will  aifect  such  construction 
at  numerous  other  points  throughout  the  State  of  Illinois.  The 
result  of  the  ease  means  a  great  deal  to  both  parties;  a  better 
idea  can  be  obtained  of  the  interest  'taken  in  this  case  from  the 
fact  that  the  telephone  company's  side  alone  saw  fit  to  employ 
twenty  to  thirty  of  the  piominent  engineeis  on  this  contbient. 
Among  those  who  testified  in  behalf  of  the  telephone  company 
were  P.  L.  Rhodes,  Francis  Elliot  Cabot,  Kaymond  S.  Kolsoh, 
William  S.  Barstow,  E.  B.  Ellicott,  Carl  de  Muralt,  Harold  W. 
Buck,  F.  B.  H.  Payne,  Morgan  Brooks,  Lee  Summers,  Parley 
Osgood,  N.  L.  Meall,  Percy  Thomas  and  William  lloopes. 


Business  Notes. 

Messrs.  Ronald  &  Meredith,  British  Columbia  agents  for  P. 
Reddaway  &  Company,  manufacturers  of  the  well-known  ' '  Camel 
Hair"  belting,  have  moved  their  offices  from  Cordova  street  to 
518  Hastings  street,  Vancouver. 

W.  E.  Skinner,  of  Winnipeg,  has  been  employed  by  the  cor- 
poration of  Portage  la  Prairie  to  report  on  the  best  method  for 
lighting  the  city,  whether  by  purchasing  the  existing  plant,  in- 
stalling a  new  one,  or  by  renewing  a  contract  with  the  ])resent 
company.  The  city  will  vote  on  a  by-law  to  expend  $100,000  for 
the  purpose. 

The  Western  Fuel  Company,  of  Nanaimo,  B.C.,  have  recently 
purchased  a  90  inch  double  inlet  half  housed  Sirocco  mine  ven- 
tilating fan  having  a  capacity  of  200,000  cubic  feet  of  air  per 
minute  at  275  r.p.m.  or  300,000  cubic  feet  of  air  per  minute  at 
405  r.p.m.  This  fan  will  be  built  by  the  Robb  Engineering  Com- 
pany at  Amherst,  iS\S.,  who  have  made  arrangements  with  the 
Sirocco  Engineering  Company  of  New  York  to  manufacture 
their  fans  in  Canada. 

The  Robb  Engineering  Company  of  Amherst,  N.S.,  have  re- 
cently received  orders  from  their  western  office  for  the  follow- 
ing: One  24  inch  and  48  inch  by  30  inch  Robb-Armstrong  cross 
compound  Corliss  engine,  which  equals  1,100  horse-power,  ar- 
ranged for  direct  connection  to  a  750  kw.  Bullock  generator,  for 
the  City  of  Calgary,  Alta;  one  13  inch  by  14  inch  Robb-Arm- 
strong horizontal  engine;  two  120  horse-power  Robb-Mumford 
boilers. 

Mr.  T.  E.  Ryder,  manager  of  the  transmission  department  of 
the  Canadian  Fairbanks  Company,  Limited,  Montreal,  has  been 
appointed  manager  of  the  company's  St.  John,  N.B.,  house.  Mr. 
Ryder  is  well-known  in  Montreal,  and  his  many  friends  will 
learn  of  this  change  of  location  with  great  regret. 
The  new  appointment  offers  a  wide  field  in  the  line  handled  by 
the  Canadian  Fairbanks  Company,  Limited,  particularly  gas 
engines,  scales  and  mill  sui)plies,  and  the  company  arc  to  be 
congratulated  in  having  a  man  of  Mr.  Ryder's  ability  and  ex- 
perience at  the  St.  John  brancn. 

The  John  McDougall  Caledonian  Iron  Works  Company,  Limit- 
ed, have  issued  a  bulletin.  No.  105,  on  power  plant  equipment, 
which  illustrates  and  describes  the  apparatus  and  accessories  for 
power  station  plants  which  they  produce.  Among  the  apparatus 
described  are  the  Erie  City  water  tube  boiler,  the  Erie  City  sta- 
tionary boiler,  the  "Economic"  return  tubular  boiler,  the  Erie 
City  "Countercurront"  feed-water  heaters,  the  Four  Valve  en- 


gine direct-connected  type,  the  Enclosed  High  Speed  engine 
direct-connected  type,  the  Knowles  patent  air  pump  and  spray 
pipe  condenser,  tae  Deane  triplex  power  pump,  the  Worthington 
boiler  feed  pump,  and  the  Double  Impulse  waterwheel.  The  bul- 
letin will  prove  interesting  to  anyone  in  need  of  such  apparatus. 
A  new  company,  to  be  known  as  'W.  E.  Skinner,  Limited,  has 
been  established  in  Winnipeg  to  handle  electrical  specialties. 
The  company  will  undertake  engineering  contracts  for  complete 
plants  and  will  handle  a  number  of  specialties.  Among  the  spe- 
cialties will  be  the  Duplex  Metal  Company's  copper  clad  wire 
(which  is  now  being  supplied  to  various  telephone  companies), 
the  Eureka  Fibre  Insulators,  of  the  Commercial  Electric  Supply 
Company,  of  St.  Louis,  and  the  Vacuum  Heating  Apparatus  of 
the  Illinois  Engineering  Company,  Chicago.  The  company  will 
also  be  the  Western  selling  agents  for  the  Ontario  Lantern  & 
Lamp  Company's  Shelby  and  Brilliant  incandescent  lamps. 
Mr.  Skinner  was  engaged  with  the  Westinghouse  Company  for 
sixteen  years,  and  was  their  Winnipeg  manager  for  the  last  two 
and  a  half  years. 
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Exhibit  of  J.  F.   B.  Vandeleur  at  the  Canadian  Electrical 
Association  Convention. 

Sparks. 

The  Electric  Railway  Commission  at  Port  Arthur,  Ont.,  have 
been  authorized  to  proceed  with  the  double-tiacking  of  the  elec- 
tiic  railway  between  Current  River  Park  and  the  southern 
boundary  of  the  city.  This  road  is  owned  and  operated  by  the 
city. 

The  special  sub-committee  of  the  Hamilton  city  council,  hav- 
ing charge  of  the  street  lighting  matter,  have  approved  of  the 
])lans  drawn  up  by  Engineer  Sothman,  of  the  Hydro-Electric 
Power  Commission.  Tenders  for  a  plant  with  an  output  for  675 
arc  lamps  will  be  received  until  August  3rd. 

Articles  of  incorporation  have  been  filed  by  the  Saguenay- 
C^uebec  Telephone  Company,  capitalized  at  $140,000,  head  office, 
Montreal,  Que.,  organized  to  construct  telephone  lines  in  the 
county  of  Saguenay.  J.  E.  Dubuc,  J.  E.  Coulter,  and  E.  G. 
Ciosselin,  all  of  Chicoutimi,  Que.,  have  been  elected  provisional 
directors. 

Tenders  were  received  until  June  27th  by  the  Listowel  town 
council  for  a  complete  electric  lighting  equipment  of  about  200 
h.p.  capacity,  consisting  of  gas  producers  and  engines,  boilers 
and  steam  apparatus,  generators,  switchboards,  transmission 
supplies,  etc.  K.  L.  Aitken,  Traders  Bank  Building,  Toronto, 
consulting  engineer. 

The  annual  report  of  the  Winnipeg  city  electrician  contains 
recommendations  for  placing  the  city's  electric  lighting  lines 
underground  and  for  providing  for  the  cost  of  placing  fire  alarm 
wire  in  the  city's  duets,  the  cost  of  which  is  estimated  at  $2G,- 
000.  Aldermen  Fowler  and  Midwinter  are  the  special  sub  com- 
mittee appointed  to  deal  with  the  report. 

The  John  Macdougall  Caledonian  Iron  Works  were  the  suc- 
cessful tenderers  for  the  new  12  million  gallon  pump  for  the 
Montreal  waterworks.  Seventeen  bids  in  all  were  received. 
These  included  Hathorno  Davey,  reciprocating  engine,  cost  $(il,- 
770,  annual  charges  $22,102;  John  Macdougall  Caledonian  Iron 
Works,  reciprocating  engine,  cost  $78,837,  annual  charges  $23,- 
337;  Drummond  McCall  Company,  turbine  engine,  cost  $43,495, 
annual  charges,  $24,963;  John  Macdougall  Iron  Works,  turbine 
engine,  cost  $34,595,  annual  charges  $25,598. 
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Entered  the  Electrical  Field. 

A  large  banner  bearing  the  names  "  Joyner-Greene"  was  dis- 
played at  the  convention  of  the  Canadian  Electrical 
Association.  It  announced  to  the  electrical  people  of  Canada 
that  one  more  firm  had  enteredthe  electrical  specialty  field.  The 
new  firm  had  opened  its  office  in  the  Stair  Building  only  a 
few   days   previously   and    its    enterprise   in    arranging   for    an 


Mr.  A.   H.  W.  Joyner. 

exhibit  before  the  greater  part  of  its  goods  were  even  out  of 
the  customs  house  was  the  subject  of  some  very  favorable 
comment. 

Messrs.  Joyner-Greene  are  the  Canadian  representatives  of 
several  of  the  best-known  manufacturers  of  electrical  supplies 
in  the  United  States.  Mr.  A.  H.  W.  Joyner  received  his  techni- 
cal education  at  Finsbury  College,  London,  England.     Coming 


Mr.  E.  A.  Greene. 

to  America  he  joined  the  Boston  Edison  Company  as  electrical 
engineer.  He  remained  with  this  Company  for  six  years,  when 
he  became  consulting  engineer  for  Messrs.  Stone  &  Webster, 
the  well  known  contracting  engineers  of  Boston.  After  two 
and  a  half  years'  experience  with  this  firm  he  decided  to  come 
to  Canada. 


Mr.  E.  A.  Greene  is  a  Canadian.  He  received  his  technical 
training  at  the  Faculty  of  Applied  Science  in  the  University 
of  Toronto.  His  first  practical  training  was  received  in  the 
laboratories  of  the  Canadian  General  Electric  Company  at  Peter- 
borough. Subsequently  he  spent  two  years  with  the  Public  Ser- 
vice Corporation  of  New  Jersey  as  assistant  engineer  of  the  line 
department.  Mr.  Greene  has  spent  the  past  two  years  in  the 
Canadian  West  as  a  contracting  engineer. 

Messrs.  Joyner-Greene  combine  practical  experience  of  a 
varied  nature  with  a  thorough  knowledge  of  Canadian  condi- 
tions. The  combination  is  a  good  one  and  we  may  safely  pre- 
dict for  the  new  firm  a  large  measure  of  success. 


Business  Notes. 

Ingersoll-Sergeant,  of  Caiaada,  Limited,  Montreal, 
have  issued  an  attractive  circular  telling  all  about  their 
rock  drills  and  mountings  for  mining,  tunneling,  qua- 
rying  and  general  rock  excavation. 

The  Hyatt  Roller  Bearing  Company's  Bulletin  No. 
31  gives  a  great  deal  of  information  about  the  com- 
pany's roller  bearing  bushing.  It  is  attractively  i.ssued 
in  pamphlet  form,  with  a  number  of  excellent  illustra- 
tions. 

The  Dunlop  Tire  &  Rubber  Company,  Limited,  of 
Toronto,  have  established  an  office  and  warerooms  in 
Vancouver,  the  address  being  359  Water  street,  where 
they  are  carrying  a  full  stock  of  belting,  hose,  packing 
and  general  mechanical  rubber  goods.  This  is  under 
the  management  of  Mr.  G.  W.  Seymour  and  will  have 
charge  of  the  entire  British  Columbia  territory. 

The  Electrical  World,  the  Street  Railway  Journal, 
and  the  Engineering  Record  have  moved  into  their 
splendid  new  building  at  239  west  39th  street.  New 
York,  where  they  will  continue  the  publication  of  their 
excellent  journals  and  probably  improve  on  them  some 
more.  They  have  published  an  attractive  booklet  tell- 
ing all  about  their  new  home  and  its  equipment. 

The  Croftan  Storage  Battery  Company,  Toronto, 
have  issued  several  interesting  circulars  descriptive  of 
their  products.  Among  the  products  referred  to  are 
their  electric  automobile  batteries,  which  are  finding 
enormous  demand;  their  stationary  batteries,  which 
are  remarkably  small  in  weight  and  size,  and  their 
"Vulcan"  combination  yacht  lighting  and  engine 
sparking  system. 

The  Canadian  Westinghouse  Compan.y,  Limited,  of 
Hamilton,  have  issued  an  attractive  circular  relating 
to  their  electric  fan  motors  and  sad-irons.  The  circular 
is  daintily  bound  and  handsomely  published  and  in- 
cludes a  number  of  excellent  illustrations  showing  the 
usefulness  of  the  company's  products.  At  this  time  of 
year  when  the  hot  weather  is  upon  us  the  Westing- 
house  Company's  electric  fan  motors  ought  to  prove 
themselves  more  than  popular. 


The  Board  of  Railway  Commissioners  has  issued  a 
circular  stating  that  owing  to  numerous  reports  which 
the  board  has  received  from  its  inspectors  relating  to 
the  poor  condition  of  the  lights  on  a  large  number  of 
locomotive  engines  in  use  on  the  different  railway  sys- 
tems in  Canada,  it  has  had  under  consideration  the  ad- 
visability of  requiring  the  railway  companies  subject 
to  its  jurisdiction  to  use  an  electric  system  of  head- 
lights, or  some  other  good  system,  that  will  give  satis- 
factory light  for  the  protection  of  life  and  property.  The 
board  asks  companies  to  file  with  it  in  writing,  at  as 
early  a  date  as  possible,  such  observations  as  they  may 
wish  to  make  regarding  the  proposal. 
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Publications. 


In  "The  Treatment  of  Belts  and  Ropes  for  Service 
and  Profit,"  the  Clin g-Siirf ace  Company,  of  1032  Nia- 
gara street,  Buffalo,  have  presented  an  attractive  series 
of  arn-unients  in  favor  of  the  use  of  their  products.  The 
book  is  tastefully  got  out  and  will  be  found  to  contain 
a  number  of  useful  pointers  for  engineers. 

The  Bruce-lMeriam-Abbott  Company  have  issued  a 
catalogue  relating  to.  their  vertical  gas  engine  for  elec- 
tric lighting,  pumping  and  general  power  purposes. 
The  company  claim  that  by  the  use  of  gas  engines,  the 
small  or  medium  size  power  plants  are  able  to  realize 
an  efficiency  and  economy  which  far  surpasses  the  re- 
sults obtained  even  by  the  largest  steam  plants.  The 
pamphlet  is  entitled  "Catalogue  A,"  1908  edition,  sec- 
tion one. 

"Polyphase  Induction  Motors"  are  treated  by  Allis- 
Chalmbers-Bullock.  Limited,  in  their  bulletin  No.  301. 
The  phenomenal  development  of  alternating  current 
for  general  purposes,  they  say,  has  been  largely  due 
to  the  perfecting  of  the  induction  motor,  and  that  mo- 
tor, built  by  the  Allis-Chalmers-Bullock.  Limited,  com- 
bines mechanical  simplicity  and  high  electrical  effi- 
ciency. Among  the  advantages  claimed  by  the  com- 
pany" for  their  motor,  are,  that  because  of  its  simpli- 
city" of  construction  it  withstands  hard  usage  and  runs 
continuously  with  a  minimum  of  attention ;  that  it  will 
carry  large  overloads  for  considerable  time  without 
in.iui-y;  that  the  absence  of  a  commutator  makes  it  more 
reliable,  reducing  cost  of  maintenance  and  repairs  and 
does  away  with  sparking. 

The  British  Insulated  &  Helsby  Cables,  Limited, 
Power  Building.  Montreal,  Que.,  have  issued  an  attrac- 
tive B.  I.  handbook,  containing  a  description  of  their 
principal  manufactures  and  a  considerable  amount  of 
general  information  of  use  to  electrical  engineers. 
Much  hitherto  luipublished  information  of  a  technical 
nature  is  included.  Both  a  "general  information"  in- 
dex and  a  "catalogue"  index,  which  are  included,  add 
greatly  to  the  usefulness  of  the  book.  The  catalogue 
index "  represents  a  fairly  complete  list  of  the  com- 
pany's manufactures,  but  naturally  they  could  not  all 
be  described  fully  in  a  single  book.  The  company, 
therefore,  Avill  furnish  further  information  whenever 
requested.  The  book  is  well  bound  in  limp  leather;  is 
printed  upon  fine  calendered  paper,  and  contains  a 
great   number  of  splendid  illustrations. 

"Explanations  of  Switch  and  Signal  Circuits"  is  the 
title  of  a  publication  issued  by  Doran  &  Kasner,  71 
Nassau  street.  New  York,  in  the  form  of  a  handy 
pocket-book.  The  book  is  not  intended  to  cover  either 
theoretically  or  practically  the  study  of  electricity  in 
its  entirety,  but  to  explain  as  clearly  as  possible  all 
that  would  be  of  value  to  the  average  constructor  or 
maintainer.  Regarding  the  object  of  signals,  the  in- 
troduction says  that  they  are  used  and  intended  as  a 
safety  arrangement  for  the  prompt  handling  of  trains. 
This  signal  system'is  intended  to  reduce  to  a  minimum 
the  handling  by  human  agency  with  the  object  of:  1st, 
safeguarding  the  travelling  pviblic  from  possible  errors 
on  the  part  of  men  engaged  in  the  operation  of  a  rail- 
road; 2nd,  allowing  the  swift  execution  of  all  train 
movements.  The  mechanical  and  electrical  parts  of 
this  system  have  been  arranged  so  that  it  is  impossible 
for  anyone  engaged  in  its  operation  to  give  or  cause  to 
l>e  given  a  wrong  switch  or  signal.  This  arrangement 
makes  the  system  one  of  the  best  in  existence,  and  the 
railroad  protected  by  it  is  claimed  to  be  absolutely 
safe.    Owing  to  its  handy  form  and  numerous  illistra- 


tions.  the  book  should  prove  an  extremely  useful  one. 
"Telephone  Construction,  Installation.  Wiring.  Oper- 
ating and  Maintenance,"  are  dealt  with  in  a  book  writ- 
ten by  W.  H.  Radcliffe,  E.E.,  and  H.  C.  Cushing,  Jr., 
E.E.  The  book,  which  is  of  a  handy  pocket  size,  will 
be  found  useful  for  reference  and  as  a  guide  to  electri- 
cians, wire  men,  engineers,  contractors,  architects,  and 
others  interested  in  standard  telephone  practice.  It 
includes  chapters  upon  the  principles  of  construction 
and  operation  of  telephone  instruments;  approved 
methods  of  installing  and  wiring  them ;  the  means  of 
protecting  them  from  lightning  and  abnormal  currents; 
their  connection  for  operation  as  series  or  bridging 
stations;  rules  for  inspection  and  maintenance;  line 
wiring  and  the  wiring  and  operation  of  special  tele- 
phone systems.  The  reader  is  assumed  to  know  noth- 
ing of  telephony,  and  no  intricate  mathematics  are 
used,  nor  is  mention  made  of  any  apparatus,  circuits, 
or  systems  which  are  not  thoroughly  illustrated  and 
described.  The  book  is  pviblished  by  the  N.  W.  Henley 
Company,  132  Nassau  street,  New  York. 

An  excellent  treatise  upon  the  steam  turbine  by 
Robt.  M.  Neilson  has  been  piiblished  by  Longmans, 
Green  &  Company.  The  book  has  already  gone  through 
three  editions,  and  this,  the  fourth,  is  revised  and  en- 
larged. The  author  states  that  his  aim  has  been  to  ren- 
der the  subject  intelligible  to  the  average  engineer 
who  has  had  a  fair,  but  not  necessarily  very  extensive, 
scientific  training.  It  describes  not  only  the  principal 
parts  of  the  leading  types  of  steam  turbine,  but  also 
the  small  details,  which,  in  the  case  of  this  motor,  have 
such  a  preponderating  influence  in  determining  success 
or  failure.  The  theory  of  the  action  of  the  steam  tur- 
bine is  also  treated  of.  The  mathematical  reasoning 
has  been  made  as  simple  as  possible,  and  the  results  of 
tests  of  steam  turbines  given  in  the  book  have  been 
carefully  selected.  The  si;bject  is  exhaustively  treated 
in  some  six  hundred  pages,  which  are  attractively 
printed  and  contain  many  excelent  half-tone  illustra- 
tions and  diagrams. 


British  Association's  Winnipeg  Meeting. 

The  Coimcil  of  the  British  Association  for  the  Ad- 
vancement of  Science  has  nominated  Professor  J.  J. 
Thomson,  F.R.S.,  Cavendish  Professor  of  Experimental 
Physics  in  the  University  of  Cambridge,  to  be  president 
of  the  meeting  of  the  association  which  is  to  be  held  at 
Winnipeg  next  year.  The  investigations  carried  on  by 
Professor  Thomson  in  the  Cavendish  laboratory,  and 
by  the  distinguished  men  of  science  who  first  worked 
under  him  and  received  inspiration  from  his  researches, 
laid  the  foundation  for  the  new  views  held  by  chemists 
and  physicists  as  to  the  electronic  constitution  of  mat- 
ter and  the  remarkable  properties  of  radio-active  sub- 
stances. In  1894  Professor  Thomson  was  awarded  one 
of  the  royal  medals  of  the  Royal  Society,  and  to  this 
was  added  in  1902  the  Hughes  medal  in  recognition  of 
his  contributions  to  the  advancement  of  electrical 
science,  especially  in  connection  with  the  phenomena 
of  electric  discharge  through  i-arefied  gases.  Two  years 
ago  he  was  the  recipient  of  the  Nobel  prize  for  physics. 
It  is  understood  that  provision  will  be  made  by  the 
Canadian  Government  in  the  estimates  for  the  coming 
financial  year  for  a  grant  of  twenty-five  thousand  dol- 
lars towards  the  expenses  of  the  Association's  visit  to 
Wiiniipeg.  The  City  of  Winnipeg  itself  proposes  to 
make  a  grant  of  five  thousand  dollars.  The  week  of 
the  meeting  will  probably  be  from  August  25  to  Sep- 
tember 1,  1909. 
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Sparks. 

The  Twin  City  Coal  Comjiuiiy,  of  Edmonton,  Alta.,  have  re- 
cently purchased  an  80  h.p.  Kobb-Mumford  water  tube  boiler. 

The  Dominion  Coal  Company,  of  Glace,  C.B.,  have  recently 
ordered  a  16  inch  by  16  inch  Kobb-Armstrong  automatic  engine 
for  driving  a  mine  ventilating  fan  at  their  No.  6  colliery. 

The  British  Insulated  &  Helsby  Cables,  Limited,  of  Montreal, 
has  just  closed  a  contract  with  the  Montreal  Light,  Heat  & 
Power  Company  to  supply  and  install  about  $50,000  worth  of 
extra  high  tension  three  core  cable,  the  work  to  be  completed  to 
enable  the  mains  to  be  used  this  fall. 

The  Royal  Bank  of  Canada  have  retained  Mr.  R.  S.  Kelsch 
in  connection  with  the  lighting  of  their  new  building,  St.  James 
street,  Montreal.  This  new  bank  building  is  one  of  the  finest 
on  the  continent.  Special  attention  has  been  given  to  the  light- 
ing of  the  building.  The  fixtures  will  be  furnished  by  the 
Enos-Ox!ey,  Limited,  and  it  is  expected  that  thej'  will  be  among 
the  finest  in  Canada  or  the  United  States. 

A  general  meeting  of  the  members  of  the  Maritime  Electrical 
A,ssociation  will  be  held  in  the  Telephone  Building,  Halifax,  on 
Tuesday,  July  28,  to  consider  winding  up  the  affairs  of  the  Asso- 
ciation. The  executive  committee  consider  such  action  neces- 
sary, because  of  the  lack  of  interest  in  the  Association 's  work 
on  the  part  of  its  members,  and  also  because  of  the  formation 
of  the  Nova  Scotia  Society  of  Engineers,  whose  scope  includes 
matters  of  interest  to  the  electrical  profession,  thus  doing  away 
with  the  necessity  of  a  separate  organization  for  electrical  pur- 
poses. 

R.  S.  Kelsch,  Consulting  Engineer,  Montreal,  has  ordered  the 
starting  equipment  for  starting  the  750  kw.  generators  in  the 
Canadian  Pacific  Railway  Company's  power  plant  at  Fort  Wil- 
liam. These  generators,  which  have  been  out  of  service  for 
about  a  year,  will  be  disconnected  from  the  engines  and  run 
at  certain  periods  as  synchronous  condensers  to  raise  the  power 
factor  from  60  per  cent,  to  05  -per  cent.  The  Canadian  Pacific 
Railway  Company  now  purchase  their  power  from  the  Kaminis- 
tiquia  Power  Company,  and  owing  to  the  nature  of  the  work, 
which  is  principally  elevator  work,  where  induction  motors 
must  be  employed,  the  power  factor,  owing  to  the  character  of 


the  load,   is   extremely  low.     The   new   arrangement,   however, 
will  bring  the  power  factor  near  unity. 
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•INSULATOR,'    MONTREAL 
KSK  -A.  L   AND  WESTEK.N  UNION 


Capital  $7,300,000.00 


Telephone  : 
MAIN   1521,   MONTRE.'\L 


British  Insulated  &  Helsby  Cables 

Limited 

ContiMctois  to  H.  M.  Government,  War  Office,  Admiralty,  also 
to  the  Principal  Corporations  in  the  British  Isles  and  Abroad  for 
Electric,  Traction,  Power,  Lighting,  Telephone  and  Telegraph 
Equipments.  Also  Manufacturers  of  Paper,  Lead  Covered, 
Rubber,  Gutta-percha  and  Bitumen  Insulated  Cables  ;  Flexible 
Cord,  Cotton  Covered  Wires,  etc.,  etc.  Also  Junction  Boxes, 
Section  Pillars,  Overhead  Tramway  Gear,  Bonds,  Switchboards, 
Meters,  Telephone  Instruments,  Exchange  Equipments,  Batter- 
ies, Insulators,  Fire  Alarm  and  Police  Equipments,  Railway 
Signals,  Blocks,  etc.,  etc. 

Head  Office  for  Canada,    United   States   and    Mexico: 

BRITISH  INSULATED  &  HELSBY  CABLES,  Limited 


I,  \\\i-oi;i)  c;kant, 


Power  Building 


MONTREAL 
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The  Fort  Pelly  Telephone  Company,  Fort  Pelly,  Sask.,  are 
planning  extensions  to  their  plant. 

The  Humboldt  Light,  Power  &  Telephone  Company,  Limited, 
riumboldt,  Sask.,  have  been  incorporated. 

The  Lumsden  Radial  Telephone  Company,  Lumsden,  Sask., 
has  been  organized  to  build  and  operate  a  telephone  sj'Stem. 

The  Bella  Coola  Telephone,  Light  &  Power  Company,  Limited, 
Bella  Coola,  B.  C,  has  been  incorporated  with  a  capital  of 
$25,000. 

The  Winnipeg  City  Council  have  decided  to  sell  $600,000 
bonds  for  the  construction  of  the  plant  now  being  built  at  Lac 
du  Bonnet. 

The  recently  incorporated  Eoyal  City  Gas  Improvement  Com- 
pany, New  Westminster,  B.  C,  capitalized  at  $1.50,000,  may  erect 
a  modern  plant. 

The  Winnipeg  Street  Railway  Company  have  decided  to 
extend  their  road  through  the  municipality  of  St.  Vital.  Wil- 
ford  Phillips  is  general  manager. 

The  recently  incorporated  South  Leeds  &  Pittsburg  Rural 
Telephone  Company,  Gananoque,  Ont.,  expect  soon  to  commence 
the  construction  of  an  up-to-date  system. 

The  James  Stuart  Electric  Company  have  been  negotiating 
with  the  city  of  Winnipeg  with  a  view  to  the  erection  of  a 
factory  for  the  manufacture  of  water  meters. 

Articles  of  incorporation  have  been  filed  for  the  Saltcoats 
Telephone  Company,  Saltcoats,  Sask.,  capitalized  at  $25,000. 
About  50  miles  of  line  will  be  erected.  W.  H.  Hallett  is  secre- 
tary-treasurer. 

Work  on  the  construction  of  long  distance  lines  to  Broughton, 
Greenwood,  Dunbarton,  Audley  and  other  towns  is  shortly  to  be 
undertaken  by  the  Markham  &  Pickering  Telephone  Company, 
Markham,  Ont. 

The  Yarmouth  Street  Railway  Company,  Yarmouth,  N.  S., 
are  planning  to  purchase  a  .300  kw.  generator,  turbines  and  hy- 
draulic equipment.  Extensions  will  also  be  made  to  the  car 
house.     B.  G.  Burrill  is  president. 

F.  W.  Northeott,  purchasing  agent,  Victoria,  B.   C,  will   re- 


ceive tenders  until  July  20th  for  supply  and  erection  of  hori- 
zontal cross-compound  pumping  engine,  steel  tank  and  tower, 
and  concrete  and  steel  water  tower. 

The  Hamilton  Tube  Company,  Hamilton,  Ont.,  recently  in- 
corporated with  a  capital  of  $50,000,  have  acquired  five  and  a 
half  acres  of  land  northeast  of  the  old  Hoepfner  building  on 
Sherman  avenue,  where  they  will  erect  a  plant  and  engage  in  the 
manufacture  of  steel  tubes. 

At  a  recent  meeting  of  the  ratepayers  of  the  municipality  of 
Argyl,  Sask.,  it  was  decided  to  at  once  make  arrangements  for 
the  construction  of  a  municipal  telephone  system.  Tenders  for 
the  construction  of  the  lines  will  be  called  for  at  once.  Walter 
Mahon,  reeve,  is  interested. 

Application  for  charter  will  be  made  to  the  Legislature  by 
the  Morrisburg  Electric  Railway  Company,  Morrisburg,  Ont., 
who  plan  the  construction  of  an  electric  railway  through  Wil- 
liamsburg. Winchester,  Chesterville  and  Morewood,  to  Russell, 
with  a  branch  line  to  Winchester. 

R.  S.  Kelsch,  Consulting  Engineer,  Montreal  is  installing  a 
2,000  kw.  generator,  1,000  kw.  transformers,  high  tension 
switchboards,  etc.,  for  the  Ottawa  &  Hull  Power  &  Manu- 
facturing Company.  The  Canadian  General  Electric  Company 
who  have  the  contract  for  this  apparatus  are  now  erecting  the 
same,  and  the  new  plant  will  be  in  operation  in  August. 

At  a  recent  meeting  of  the  Port  Arthur  city  council  and 
Board  of  Commissioners  it  was  practically  decided  to  follow 
the  power  improvements  along  the  Current  river  as  outlined 
by  Cecil  B.  Smith.  The  city  have  proceeded  to  undertake  the 
improvements  of  the  Onion  Lake  dam,  the  construction  of  a 
new  reservoir  above  the  power  house,  to  increase  the  height 
of  the  dam  eight  feet,  and  repair  the  flumes  destroyed  by 
the  flood. 

An  arrangement  has  practically  been  effected  by  the  West- 
mount  city  council  with  the  Montreal  Water  &  Power  Company 
in  regard  to  the  water  supply,  the  company  agreeing  within 
eighteen  months  to  instal  a  new  intake  800  feet  up  the  stream 
and  1,000  feet  from  the  present  well.  If  the  city  demand  a 
filtration  plant,  the  company  will  supply  it  at  an  increased 
cost  of  271/2  per  cent.  After  tinal  approval  of  the  city  council, 
the  propositon  will  be  submitted  to  the  ratepayers. 


JOBBERS  and  DEALERS  are  Rejoicing 

For  thev  have  found  a  new  line  which  pays 
them  to  handle.  They  are  g-etting-  REPEAT 
ORDERS  on  everv  barrel  of  our  batteries 
they  sell.      AND  WE    PROTECT  THEM. 

Our  X  Cells  Are  Guaranteed 

They  Certainly  Have  Nine  Lives. 
They  Excell  All  Others. 

SeUing  Prices 

No.  6  X   Cells    in    Parrel   lots 19  cents 

Xo.  6  White  Kitten      "  "    16      " 

Xo.  7  X   Cells  "  "    38     " 

We  ship  FRESH   GOODS  on  date  the  order  is  re- 
ceived.     If   in    Toronto,  inspect   our   up-to-date   plant. 

Electrical  Specialties  Limited 

12-14-16  Shutcr  Street,   TORONTO 
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Sparks. 

TLe  Wiuuipeg  Board  of  Coutrl  have  iustrueted  the  city  elec- 
tric'iau  to  prepare  jilaus  aud  estimate  cost  of  illuminatiug  the 
city  hall  during  the  exhil)itiou. 

The  Stratford  city  council  have  decided  to  submit  another 
bylaw  to  the  people  to  make  a  contract  with  the  Hydro  Electric 
Power   Commission  for  electrical   energy. 

P.  W.  Sothman,  Chief  Engineer  of  the  llydro-Electric  Com- 
mission, Toronto,  has  announced  that  the  right  of  way  from 
Niagara  Falls  to  Toronto  has  been  secured.  The  Commission 
have  decided  to  place  the  main  switching  station  near  Dundas. 


R.  S.  Kelsch,  Consulting  Engineer,  Montreal,  is  installing  two 
3,200  kw.,  60  cycle  generators,  exciters,  switchboard,  etc.,  for 
the  \V.  C.  Edwards  &  Company,  Limited,  Ottawa.  The  i)ower 
house  is  laid  out  for  five  units.  The  first  unit  is  «ow  being 
erected  and  the  plant  will  be  in  operation  within  sixty  days. 

The  Vancouver  Power  Company  will  build  a  permanent  con- 
crete dam  at  the  outlet  of  Lake"  Coquitlam,  about  eight  miles 
from  New  Westminster  Junction,  B.  C,  and  contractors  are  in- 
vited to  instruct  their  representatives  with  a  view  to  submitting 
specifications  and  tenders.  The  dam  will  be  appro.ximately  200 
feet  wide  at  crest  and  over  800  feet  over  abutments,  and  iibout 
60  feet  high. 


15he 


General  Electric  Co.  of  Sweden 


Ma.nufacturers  of 

Alteraating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.  Electrical  Hoists.  Direct-Current  Generators  and 
Motors,  all  types  and  Sizes. 


KILMER  &  PlILLEN,  McKinnon  Bdg.,  TORONTO 


Belted  Alternators 

arc  oiiK'  one  of 
tlu'  man\'  ty|)es 
of  I^Jectri  cal 
Apparatii.s  w  ith 
.  wliuh  w'c  can 
Ini'ni.sli    \()Li. 


Canadian   Crocker -Wheeler  Co. 


M.Wll'ACTrkl'IR.S   AND   KM-XTRICAL    KNCilNICKKS 
Head  Office:    41  Street  Railway  Chambers,  MONTREAL 
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CONSULTINC   ELECTRICAL    ENCINEIRS 


CHARLES    H.   MITCHELL,    C.  E. 

Member  Canadian  Society  Civil  Engineers. 

Member  American  Soc-ietv  Civil  Engineers. 

Assoc.  JI.  Institution  Civi'l  Eng-'rs.  (London). 

Assoc.  American  Inst.  Electrical  Engineers 

HYDRO-ELECTRIC   ENGINEER 

llooms     1004-S      ■       Traders    B'tnk    Bldff. 

Telephone  Main  -396  TOROXIO 


R.   S,   KELSCH, 

CONSULTING   ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER   BUILDING,  MONTREAL 


EDWARD  B.  Merrill 

B.  A..    B.  A.  Sc. 
.M.  Can.  Soc.  C.  E.,  .\ssoclate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission.       Electr 

Lighting.     Electric  Railways.     Municipal  Englnee 

ing.     Industrial  Plants.      Reports,  Valuations,  Et. 

TORONTO  AND   WINNIPEG 

Long  Distance  Telephones 


P.  E.  Marcha 
\V. 

nd.  E  E.              R.  W 
L.  Donnelly.  Sec.-T 

.  Farley.  C.E. 

P.    E. 

MARCHAND 

&    CO. 

Consulting 

and  Constructing 

Engineers. 

Examinations.  Surveys.  Reports.    Pians,  Specifica- 
tions and  supervision  of  Electric  Lighting.  Railway 
and   Power   Plants.   Long    Distance    Power   Trans- 
mission     Hydro-Electric  Llevelopments  a  Specialty. 
,.8>^  Spark  Street             -             OTTAWA,  ONT. 

GUY  M.  GEST 

ENGINEER  AND  GONTRAGTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


Charles  Brandeis,  C.  E. 

CONSULTING  ENGINEER 

To  Provincial  Government.  Municipalities.  Etc. 

Estimates.  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants.  Waterworks  and  Sewers. 

.Arbitrations.  Reports  and  Specifications. 

62-63  Guardian  Building,    MONTREAL. 


Smith,  Kerry  &  Chace 

Engineers 

Electric,  Hydraulic,  Railway,  Municipal 

TORONTO  -  WINNIPEG 

L;kcm.   B.  S.MiTH         }.  G.  G.  Kkrrv       W.  G.  Cmai  i- 


Sparks. 

The  Nissouri  Telephone  Company,  Limit 
ed,  Kintore,  Ont.,  have  obtained  a  char 
ter. 

A  telephone  line  is  to  be  built  from 
Barrie,  Ont.,  to  Oro  Township.  H.  J.  Tud 
hope,  Rugby,  Ont.,  is  interested. 

The  construction  of  a  rural  telephone 
system  has  been  definitely  decided  upon 
at  Hamiota,  Man.  Joseph  Andrews  is  in- 
terested. 

The  Yorkton  Northwest  Telephone  & 
Electric  Light  Company  are  making  ar- 
rangements for  the  construction  of  a  tele- 
phone system  at  Springside,  Sask. 

The  recently  incorporated  Brandon  Gen- 
erator &  Carbide  Company  will  establish 
premises  in  Brandon  for  the  manufacture 
of  gas  engines  and  other  supplies. 

The  Alnwick  Independent  Rural  Tele- 
phone Company,  Limited,  has  been  organ- 
ized at  Alnwick  Township,  near  Cobourg, 
Ont.  E.  W.  Harper,  of  Roseneath,  Ont.,  is 
president. 

The  New  Brunswick  Telephone  Com 
pany,  of  St.  John,  N.B.,  have  been  granted 
the  right  to  lay  conduits  in  Charlotte 
street,  from  corner  of  King  to  Duke  street, 
and  also  in  Princess  street; 

There  is  a  vacancy  at  Edmonton,  Alta., 
for  a  city  engineer  and  applications  for 
the  post  will  be  received  by  F.  M.  C.  Cross- 
kill,  secretary-treasurer,  until  July  14th. 
The  salary  is  $3,000  per  annum. 

The  time  for  submitting  tenders  for 
transmission  lines,  Toronto — Niagara  Falls 
and  St.  Thoma.s — Niagara,  has  been  ex- 
tended by  the  Hydro-Electric  Commission 
to  July  l.ith.     Hon.  Adam  Beck,  chairman. 

The  Ontario  Distributing  Company  arc 
seeking  a  bylaw  from  the  Lincoln  County 
Council  to  construct  an  electric  line  from 
St.  Davids,  Ont.,  along  the  Queenstown  and 
Grimsby  road,  to  the  crossing  of  the  IMichi- 
gan  Central. 

(!.  H.  Mitchell,  consulting  engineer,  To 
ronto,  has  been  engaged  by  the  Creston 
Electric  Light  &  Telephone  Company,  Cres- 
ton, B.C.,  to  report  upon  a  scheme  to  gen- 
erate light  and  power  from  the  Goat  river 
falls.     George  M.  Benney  is  president. 

At  a  special  meeting  of  the  New  Ham 
burg,  Ont.,  council,  a  resolution  was  un- 
animously adopted  authorizing  the  reeve 
to  sign  the  Hydro-Electric  Niagara  power 
agreement  to  contract  for  2.50  horse-power 
for  the  use  of  local  industries  and  muui- 
cipa!  purposes. 

The  Central  Heat,  Light  &  Power  Com- 
pan}'  have  placed,  through  Laurie  &  Lamb, 
consulting  engineers,  Montreal,  an  order 
for  a  fourth  Belliss  engine  for  tlieir  power 
house,  St.  Peter  street,  MontreaL  This  en- 
gine will  be  of  430  h.p.,  with  2.5  per  cent, 
overload  capacity. 

The  city  of  Montreal  have  ordered  one 
of  the  Belliss  engines  of  triple  expansion 
type,  750  to  800  h.p.,  for  the  low  level 
punlping  station.  The  engine  will  bo  di- 
rectly connected  to  a  Worthington  centri- 
fugal pump.  The  contract  for  the  installa- 
tion was  taken  by  the  John  McDougall 
Caledonian  Iron  Works  Company,  Limited, 
Montreal. 

The  Toronto  University  authorities  are 
stated  to  have  in  contemplation  a  scheme 
for  heating  all  their  buildings  from  one 
central  plant.  The  proposal  is  to  erect 
this  new  plant  near  TIniversity  College 
and  convey  the  steam  to  the  different 
buildings  by  means  of  underground  pipes, 
protected  by  asbestos  coverings.  The  total 
estimate  cost  is  $250,000. 
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BENJAMIN  ATTACHMENT  PLUG 
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JUST  OUT! 
The  Smallest,  Neatest 

and  Most 

Practical  Attachment 

Plug  upon   the 

Market. 

It  Has  No  Equal. 


Rotating  Sleeve 
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without 

Turning  Device. 

Twisting  of  Cord  is 
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ACTUAL   ^V     SIZE 
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BENJAMIN  ELECTRIC  MFG.  CO 

64  York  Street,  TORONTO 


WIRES  AND  CABLES 

of  Every  Description,   for  Telephone,  Telegraph  and  Electric  Power  Purposes 
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VANCOUVER. 


ALLIS  -  CHALMERS  -  BULLOCK 


CANADIAN  ELECTRICAL  NEWS 


THE  STANDARD 

FOR 

RUBBER 

INSULATION 


TRADE  MARK 
R-eg.  U.  S.    Patent  Office 


Okonite 
Insulated 


Wires  and  Cables 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  ire  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.  They  improve  with  age. 
The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 
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Time  at  Sea  by  Wireless. 

If  the  proposal  preseuted  to  the  French  Academy  of 
Science  recently  by  Bouquet  de  La  Gyre  be  adopted, 
the  Eiffel  Tower  will  play  an  important  role  in  ship- 
ping matters.  M.  de  La  Gyre  proposes  to  eqiiip  the 
tower  so  that  it  can  send  the  exact  time  according  to 
the  meridian  of  either  Paris  or  Greenwich  to  every  ship 
equipped  with  wireless  telegraphy.  He  claims  that  a 
wireless  plant  of  sufficient  force  can  be  established  to 
send  Hertzian  waves  completely  around  the  world.  By 
a  pre-arranged  signal  either  noon  or  midnight  w^ould  be 
indicated  and  ships  would  thus  be  able  to  regulate  their 
own  chronometers  and  learn  their  exact  longitude  with 
less  danger  of  making  mistakes.  The  proposal  has  al- 
ready been  accepted  in  principle,  and  experiments  will 
first  be  vindertaken  with  the  concurrence  of  French 
ships  in  both  the  Atlantic  and  the  Mediterranean.  It 
is  purposed  to  send  the  hour  of  midnight  according  to 
Paris  time,  this  being  preferable  to  noon,  owing  to  the 
absence  of  local  disturbances. 


the  eases  where  for  architectural  or  other,  reasons  it  is 
desirable  to  light  large  spaces  by  totally  concealed 
sources,  mention  was  made  of  the  arrangements  for 
illuminating  the  waiting  room  of  the  new  Union  Station 
at  Washington,  D.C.,  by  means  of  inverted  arc  lamps. 
The  arc  between  the  carbon  electrodes  of  the  lamp  is 
arranged  to  form  above  the  mechanism,  and  in  this 
particular  case  the  lower  electrode  is  positive.  The  re- 
flector is  adjustable  so  that  the  light  can  be  turned  to 
the  proper  place  on  the  ceiling  or  side  walls,  and  a  dif- 
fusing screen  covers  the  arcs  so  as  to  eliminate  strong 
contrasts.  Notwithstanding  the  large  cubical  contents 
of  the  waiting  room  and  the  fact  that  the  lamp  arrange- 
ment is  of  the  totally  concealed  class,  the  efficiency  is 
remarkably  high  and  compares  favorably  with  exposed 
sources,  due  to  the  fact  that  the  excessive  intrinsic  bril- 
liancy of  .such  sources  is  entirely  eliminated  by  the  sys- 
tem and  the  eye  is  permitted  to  adjust  itself  properly 
for  the  general  illumination. 


Ligrhting  of  Large  Interiors. 

In  a  paper  entitled  "Illuminating  Engineering," 
before  the  recent  convention  of  the  Electric 
Light  Association  at  Chicago,  W.  D'A.  Ryan 
discussed  the  various  methods  of  illuminating  in- 
teriors now  in  use.  He  expressed  the  opinion 
that  as  time  advances  concealed  and  semi-concealed 
methods  of  lighting  as  applied  to  large  interiors  will  be- 
come more  general,  and  the  painfully  exposed  high- 
intrinsic-brilliancy  sources  of  light,  so  common  to-day, 
mvist  necessarily  vanish  as  the  public  becomes  educated 
to  higher  standards  of  illumination.    As  an  example  of 


The  Canadian  Crocker- Wheeler  Company,  i\Iontreal, 
have  issued  several  new  bulletins  which  will  prove  of 
interest  to  all  electricians.  The  subjects  of 
the  bulletins  are  as  follows:  No.  96,  alternating 
switchboard  panels;  No.  100,  form  I.  machines;  No. 
101,  form  D.  machines;  No.  102,  A.  C.  switchboard 
panels.  Bulletin  No.  103  gives  a  complete  account  of 
the  sanitary  district  of  Chicago's  hydro-electric  devel- 
opment on  the  Chicago  drainage  canal,  in  which  there 
are  four  4,000  kilowatt  3-phase  60  cycle  alternating 
current  generators  and  two  350  kilowatt  direct  current 
exciter  units,  b^iilt  by  the  Crocker- Wheeler  Company 
heat,  as  the  wire  having  outer  braid  slicked  down  with 
of  Ampere,  N.J. 


Sunbeam  Lamps 

Are  Good 

That's  Sure 

You  cannot  afford  to  take  chances  on  other  makes 


MADE  IN  CANADA  BY 


The  Sunbeam   Incandescent   Lamp   Co. 
of  Canada,  Limited 


Main  Office: 

TORONTO 


Norlliwcstcrn  OMui    ^.lul  Warc-lious.  : 

251  Notre  Dame  Street,    WINNIPEG 


ST.  CATHARINES 
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"ll"lran  Arcumulata 

Madigin   Patents 


Made  in  Canada 


,^J  Established  iS 


There  are  more  than 

SIX  THOUSAND  CELLS  of 


lulran  ^'Z^^. 

M,^^^^.    Batteries 


Used  in  Canada   To-day 

TWO   YEARS'    GUARANTEE 

BlLIETlNS    ON    RlXH  hsi 

The 

Croftan  Storage  Battery  Co. 


423425  West  Queen  St. 


TORONTO,  CAN. 


Montreal  and  East; 
JOHN  FORMAN 

Vancol-\ 


GASOLINE  ENGINE  SUPPLY  CO. 
AND  West  :    SHIPYARD.  LTD. 


WESTON 

ELECTRICAL 
MEASURING 
INSTRUMENTS 

FOR  SWITCHBOARD  ~  PORTABLE 
AND    LABORATORY  USE 

It  is  impossible  in  this  space  to  describe  our  various 
lines  of 

Standard  Testing  Instruments  \     p^, 

Permanent  Magnet  Switchboard   Insts.     Direct 
Soft  Iron  "Eclipse"  Switchboard  Insts.  I  ^"rrent 

Standard   Testing    Instruments)  por  .Aitematinj,' 
Switchboard   Instruments  j        *^'urrent 

CIRCULARS  AND  FULL  INFORMATION 
WILL      BE      SENT      UPON      REQUEST. 

Weston  Electrical  Instrument  Co. 

NEWARK,  N.J.,  U.S.A. 


Brilliant  and  Shelby  Lamps 


have    a    well     earned     reputation     for    High    Efficiency 
and   Long   Life. 

Our  factory  i.s  equipped  with  the  most  up-to-date 
machinery,  and  we  employ  onl\  experienced  help. 
Every  lamp  is  carefully  tested   and  g-uaranteed. 

We  also  manufacture  a  i,'-reat  variety  of  special 
lamps,  which  are  illustrated  in  our  No.  1 1  Catalo,i>-ue, 
Copy  of  which  will  be  mailed  on  application. 


Ontario  Lantern  &  Lamp  Company,  Limited 

HAMILTON,  ONTARIO 


C  A  N  A  D I  A  X     ELECTRIC  A  L     X  E  W  S 


PRINGLE    SINGLE    PHASE    MOTOR 


Self  Starting  Under 
Full  Load. 


Entirely  Automatic 

and  Practically 

Noiseless. 


Most  Economical 
to  Operate. 


Complete  Line  from 

'4   to  10  h.p.  for 

Frequencies  between 

25  and  140  Cycles. 


Can  be  operated  on 

both  Single  and 
Multiphase  Circuits 
with  Equal  Results. 

High  Power  Factor 
and  Efficiency. 

Develops  a  Heavy 
Starting  Torque  and 
Accelerates  Quickly. 

Absolute  Proof  of 

these  Claims  and 

Further  Details 

are  yours  for 

the  asking. 

May  ■we  send  them  ? 


The     R.     E.     T.     PRINGLE     CO.,     Limited,   Montreal,  Que,    Winnipeg,  Man. 


4,000  KVA  6,600  Volt  Coupled  Type  Generator 


Absolutely  Satisfactory 

Parallel 
Operation 

even  with  Gas  or  Oil  Engine  Drive  is  one 
feature  peculiar  to  Crocker-Wheeler  Gen- 
erators that  must  appeal  to  the  plant 
eng^ineer.  How  this  is  accomplished  with- 
out the  use  of  auxiliary  apparatus  is  told 
in  Bulletin  S4. 


Canadian   Crocker -Wheeler  Co. 


MANUFACTURERS   AND   ELKCTRICAL    ENGINEERS 
Head  Office:    41  Street  Railway  Chambers.  MONTREAL 


Limited 
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ROBB-MUMFORD 

WATER  TUBE  BOILER 


Free  Expansion  of  Tubes 
Perfect  Water  Circulation 
Dry  or  Superheated  Steam 

Half  the  usual  number  of  Manholes 


ROBB  ENGINEERING  COMPANY,  Ltd.,  Amherst,  N.S. 


niSTRKT  OFFICrS; 


(•Traders  Bank  Building.  T'Vonto.  \VU 
(  Bull  Telephone  Building.  Montreal,  \V 
U'nion  Bank  Building.Winnipeg.  J.    F. 


ank  Building.  T'Vonto.  \VILLl.\iM   McKAY.    Manage 
■-•■■■  "■  ',  WATSON  JACK,  Manager 

F.  PORTEK.  Manager 


and  40  .X  42  Cross  Compound  Goldic  Corli* 


GOLDIE 
CORLISS 

Installations 

Illustration  shows  the  power 
Iiouse  of  the  Cosmos  Cotton 
Co's  plant  at  Yarmouth, 
N.  S.,  equipped  with  one  pair 
of  Cross  Compound  lleavv 
Dul\  Goldie  Corliss  Engines. 


The  Goldie  &  McCulloch  Co. 


Gait 


Ontario 


Limited 


Canada 


Wi;ST!;UN     HRAisCH 
248  McDermotl  Avi-.,  Winnipeg,  Man. 


QUEBEC    AGENTS 
Ross  &  Greig-,  Montreal,  Que. 


li.  C.  SELLING  AGEN  IS 
Ivobt.  Ilnniilton  &  Co.,  Vancouver,  B.C. 


WTf^    IVTalrfi     Wheelock  Enines,  Corliss  Engines,  Ideal  Ensrines,  Boilers,  Heaters,  Steam  and  Power  Pumps,  Condensers,  Flour  Mill  Machinery 
VV  C    lVlc±K.C     Oatmeal  Mill  Machinery,      Wood-Working  Machinery,     Transmission  and  Elevating  Machinery,     Safes,     Vaults  and  Vault  Doors 


ASK  FOR  CAI  AI.OOIES.  I'RICICS  AMI  ALL  INFOR^LXTIOX 
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The 


Crocker   Turbine 


Enjo}s  a  hig^h  reputation  won  b\-  merit. 

Perfectly  adapted    for    Hydro  -  Electric 
installations. 

We  build  it  in  various  styles  of  setting-, 
in  all  sizes,  and  for  heads  up  to  150  ft. 

Special  settings  arranged  to  suit  special 
circumstances. 


WRITE    FOR    CATALOGUE 


^^^  Jenckes  Machine  Co.,  Limited 


Sales  Offices: 
St.  Catharines,  Rossland 
Vancouver,  Halifax,  Cobalt. 


General  Offices  : 
Lansdowne,  St. 
SKerbrooke,  Que. 


Works  : 
SKerbrooke,   Que. 
St.    Catharines,  Ont. 


ONEIDA    GALVANIZED    CHAIN 


FOR 
I  SUSPENDING 
ARC  LAMPS 


Oneida  Community  Limited,    Niagara  Fails,  Ontario 


:m:io-A_ 

KENT  BROTHERS 

Jliners  and   Exporters  of 

CANADIAN  AMBEK  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


Arc  Lamps, 

Meters, 
Transformers, 
Telephones, 
Switchboards 

and  General  Line  Material 
John  Forma.n 

248  a>nd  250  Craig  Street  W.,  Montreal,  Que 
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The  Hydro-Electric  Campaig-n. 

Since  the  Power  By-law  earried  in  Toronto  last  Jan- 
uary, there  have  been  many  predictions  made  that 
iiothino:  would  ever  come  of  the  matter,  notwithstand- 
inj^  the  endor.sation  of  that  city.  These  opinions  were 
very  much  strenj;thened  some  five  or  six  weeks  ago 
when  the  commission  extended  the  time  for  receiving 
tenders  for  the  tran.smisson  line,  it  being  the  not  un- 
natural feeling,  in  view  of  the  general  suspicion  which 
seems  to  surround  all  governmental  enterprises,  that 
this  was  but  the  ])(>ginning  of  the  end.  However,  the 
new  <late  has  conic  mikI  gone  without  any  further  ex- 
tciisi(»n.  tile  tenders  liave  been  opened,  and  preliminary 
statements  have  been  made  to  the  effect  that  they  are 
within  the  estimates,  so  it  may  be  fairly  assumed  that 
we  are  almost  launched  into  a  practically  unparalleled 
sclicme  of  iiiuni<-ipal  ownership  and  operation.  At 
any  rate,  the  near  future  will  surely  tell  .pist  about 
what  is  going  to  hajipcn.  in  fact  some  definite  announce- 
ment may  ht^  made  as  to  the  letting  of  contracts  be- 
fore this  i.ssue  goes  to  press. 

In  the  meantime  Toronto  is  exhibiting  the  usual  char- 
acteristics of  any  body  .so  cumbersome  as  a  municipal- 
ity, nothing  much  having  been  done  other  than  to  em- 
ploy an  engineer  from  the  States  to  advise  the  council 
in  their  lircliiiiinary  investigations.  In  fact,  in  view  of 
the  predilections  which  Canadian  coi'{)orations,  both 
public  and  private,  seem  to  have  for  everyone  but  (!ana- 
(lians,  it  may  very  po.ssibly  be  that  some  one  of  our 
friends   from  across  the  line  will   receive  the  a|){)oiiit- 


nunit  of  electrical  engineer  to  the  city.  Hamilton  also 
has  followed  Toronto's  lead,  having  decided  that  it  was 
necessary  to  go  outside  the  country  for  advice  during 
their  negotiations  with  the  Cataract  Company.  Truly, 
a  prophet  hath  no  honor  in  his  own  country. 


The  1908  Convention. 

The  1907  convention  of  the  Canadian  Electrical  As- 
sociation was  remarkable  in  several  ways,  tor  instance, 
the  excellent  exhibition  with  which  it  was  accompa- 
nied, a  fall  instead  of  a  spring  session,  etc.,  and  in 
these  ways,  as  compared  with  1!K)8,  it  had  the  advant- 
age over  the  latter  meeting.  Nt)twithstanding  this, 
however,  the  convention  held  in  June  last  was  most 
highly  successful,  in  fact  many  were  heard  to  remark 
that  it  was  the  best  they  ever  attended.  In  the  first 
place  the  School  of  Science  buildings,  which  the  Uni- 
versity of  Toronto  so  kindly  placed  at  the  disposal  of 
the  Association,  proved  to  be  admirably  suited  to  such 
a  gathering,  and  as  such  were  a  great  boon  as  compared 
with  anything  that  can  ordinarily  be  obtained.  When 
the  University  was  first  proposed  as  a  meeting  place 
there  was  some  hesitation  on  the  part  of  the  local  com- 
mittee, it  being  thought  that  perhaps  there  would  be 
great  difficulty  in  getting  members  to  attend  the  meet- 
ings if  held  at  any  other  than  a  central  down-town 
point.  However.  exi)erience  proved  otherwise,  the  rea- 
son perhaps  being  that,  in  the  absence  of  any  head- 
quarters hotel,  the  ma,iority  of  the  delegates  had  to 
go  out  in  any  case,  and  it  was  of  course  as  ea.sy  to  go 
to  the  rarlv  as  anywiiere  else.  The  situation  was  also 
materially  helped  by  the  free  transportation  so  kindly 
provided  by  the  Toronto  Railway  Company,  an  ac- 
commodation that  was  nuich  appreciated  by  everyone, 
both  mend)er  and  guest,  who  was  able  to  display  the 
Association's  badge. 

The  local  committee  decided,  in  view  of  the  excellent 
accomodation  offered,  that  it  would  be  desirable  to 
considerably  amplify  the  few  exhibits  which  have  hith- 
erto been  displayed  at  conventions,  excepting  of  course; 
last  year,  and  so  made  arrangements  for  a  display  on 
a  very  much  larger  scale  than  usual.  Unfortunately, 
though,  owing  to  the  announcement  being  made  only 
about  two  weeks  before  the  meeting,  it  was  impossible 
to  get  together  anything  but  comparatively  standard 
material,  and  that  from  but  a  limited  number  of  manu- 
facturers. Notwithtsaiuling  this  the  devices  shown 
were  very  attractively  displayed,  and  formed  no  mean 
addition  to  the  standard  jirogramme. 

The  pajX'fs  on  the  whole  presented  a  radically  differ- 
ent tone  to  those  that  have  been  formerly  ])resente(l, 
being  generally  on  commercial  and  operating  topics 
rather  than  technical.  The  thin  edge  of  this  wedge 
was  introduced  last  year  in  Montreal,  without  doubt 
it  is  one  of  the  best  moves  that  the  Association  has  made 
for  some  time.  The  discussions  thereon  were  only  fair, 
on  the;  average,  though  souk;  papers  were  j)retty  thor- 
oughly threshed  out.  Perhaps  the  limited  amount  of 
discussion  was  due  to  the  fact  that  there  did  not  seem 
time  for  anything  but  the  paper  itself.  If  this  be  the 
reason  it  might  be  desirable  to  consider  shortc^ning  the 
list  of  pai)ers  at  the  next  convention,  as  it  is  without 
qui»stion  a  very  great  pity  to  unduly  limit  the  discus- 
sion. 

The  loc:il  ('ommittee  are  certainly  to  lie  congratii- 
jjitcd  nil  I  he  \('i'y  excellent  i)rogramme  ])rovi(lcd  I'oi'  tiic 
ciiterliiinmcnt  of  the  members  and  guests.  The  mooii- 
iiglit  sail  on   Wednesday  niirht  was  vei'y  enjoyaiile.  as 
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was  also  the  ladies'  drive  and  sail  on  Thursday.  Scar- 
boro  Beat'h  on  Thursday  night  doubtless  drove  away 
many  a  pain,  because  the  human  body  eannot  ordinari- 
ly entertain  two  sets  of  pains  at  the  same  time,  a  very 
successful  convention  being  brought  to  a  close  by  a 
most  spectacular  baseball  match,  an  innovation  that 
will  doulitless  from  now  on  be  nuide  a  permanency. 


The  Elements  of  Light  and  Their 
Application. 

Owing  to  the  enormous  changes  which  are  now  going 
on  in  the  lighting  field,  due  to  the  introduction  of  the 
metallic  filament  incandescent  lamps  and  flaming  arc 
lamps,  the  subject  of  light  and  its  most  proper  and 
economical  use,  which  is  the  science  of  illumination, 
is  naturally  receiving  much  more  than  ordinary  atten- 
tion. In  view  of  this,  and  the  really  great  importance 
of  the  subject,  we  thought  that  our  readers  would  be 
interested  in  a  continuance  of  the  matter,  the  subject 
having  been  previously  taken  up  in  the  May  editorials. 

The  standard  unit  of  light  in  England  and  Canada 
is  that  amoimt  of  light  emitted  by  what  is  known  as  the 
English  Parliamentary  Candle,  which  is  one  weighing 
one-sixth  of  a  pound,  and  burning  at  the  rate  of  120 
grains  per  hour.  The  standard  for  the  greater  part 
of  the  continent  is  the  light  given  by  the  Amyl  Acetate 
lamp,  a  type  designed  by  Dr.  Von  Hefner,  and  hence 
kuown  as  the  Hefner  unit.  It  is  88  per  cent,  of  the 
English  candle,  that  is,  the  hefner  is  the  smaller  quan- 
tity, so  that  the  efficiency  of  any  given  light  producing 
device  is  always  higher  when  rated  in  hefners,  or  hef- 
ner candle  power,  than  if  its  output  be  measured  by 
the  English  standard.  This  latter  was  the  unit  used 
in  the  States  up  to  last  year,  but  was  then  superseded 
by  the  hefner,  the  A.  I.  E.  E.  adopting  the  latter  at  the 
1907  convention,  in  that  their  future  standard  candle 
was  specified  to  be  100-88  of  the  hefner.  The  change 
however,  makes  no  practical  difference  to  any  commer- 
cial work,  as  the  unit  is  still  the  same  in  value,  being 
simply  given  a  different  base,  a  point  aft'ecting  labor- 
atory work  only.  Canadian  practice,  however,  is  be- 
ing affected  a  little  just  now  in  that  Tungsten  lamps, 
coming  as  they  mostly  do  from  Austria  or  Germany, 
are  being  quoted  in  the  original  or  hefner  I'atings. 
This,  of  course,  makes  quite  a  difference  as  compared 
with  our  usual  method  of  rating  in  English  candle 
j)ow(!r.  Consequently,  when  speaking  of  Tungsten 
lamps  one  has  to  enquire  which  basis  is  being  used. 
The  hefner  rating  is  the  explanation  of  the  efficiency 
of  one  watt  per  candle  so  frequently  claimed  for  this 
type  of  lamp,  the  equivalent  rating  in  English  candle 
power  being  IVi  watts  per  candle.  In  this  connection 
it  is  interesting  to  note  that  a  recent  authority  gives 
the  following  as  the  efficiencies,  in  watts  i)er  mean 
spherical  caudle  power,  of  different  sources  of  light. 
Mean  spherical  candle  power  is  the  average  of  any 
numi)er  of  measurements  made  in  all  directions  round 
any  light  jjroducing  medium,  and  is  thus  a  measure  of 
the  total  volume  of  light  emitted  by  the  particular  de- 
vice in  question.  It  is  now  generally  accepted  as  the 
only  correct  and  proper  basis  for  comparing  dift'erent 
kinds  of  lights. 

The  unit  of  illumiiuition  is  the  candle  foot,  which  is 
the  light  failing  on  any  body  placed  one  foot  away 
from  a  light  of  one  candle  power.  A  two-candle  power 
light  gives  an  ilhuiiination  of  two  candle  feet  one  foot 
away  from  it,  and  other  candle  powers  in  proportion. 
The   illumination   decreases  as  the  stjuare  of  the   dis- 


tance between  the  source  of  the  light  and  the  object 
illuminated,  so  that  at  two  feet  away  a  one-candle 
power  lamp  will  give  an  illumination  of  Vi  of  a  candle 
foot,  at  four  feet  away  a  16  c.  p.  lamp  gives  one  candle 
foot,  etc.  This  principle,  known  as  the  law  of  inverse 
squares,  is  true  in  a  general  way  of  all  lighting,  though 
strictly  speaking  it  does  not  hold  except  where  neither 
reflection  nor  refraction  are  present,  for  instance,  a 
high  candle  power  lamp  in  a  comparatively  small  room, 
the  walls  of  which  were  mirrored,  would  be  an  instance 
where  it  would  be  absolutely  inapplicable.  The  same 
would  be  true  of  a  searchlight,  as  the  rays  from  it,  be- 
ing gathered  together  by  the  reflector  and  thus  sent 
out  in  a  comparatively  solid  beam,  distribute  them- 
selves over  an  area  which  increases  but  little  with  in- 
creased distances  from  the  lamp.  Consequently  the 
light  given  by  this  device  does  not  diminish  very  much 
by  increased  distribution,  the  governing  point  being  the 
absorption  of  the  atmosphere,  and  in  that  way  search- 
light illumination  is  far  from  obeying  the  law  of  in- 
verse squares. 


Ruins  of  Paquette  Dam     Photograph  Taken  from  Top  of 
Undisturbed  Portion  of  the  Structure. 

The  Paquette  Dam  Failure. 

.Messrs.  Smith,  Kerry  &  Chace.  Consulting  Engineers, 
Toronto,  have  just  finished  preparing  specifications  for 
two  dams  for  Port  Arthur,  Out.  One  of  these  is  to 
take  the  place  of  the  Park  Reservoir  dam,  which  was 
])artly  destroyed  during  the  recent  flood  and  the  other 
is  to  reinforce  the  storage  dam  at  Onion  Lake  on  the 
Current  river. 

In  connection  with  this  the  accompanying  illustra- 
liciii  will  ])rove  interesting.  It  shows  the  Paquette  dam, 
which  failfd.  and  was  the  cause  of  the  disastrous  flood. 
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It  is  sitiTated  about  eight  miles  up  from  the  mouth  of 
the  Current  river,  a  small  river  which  drains  about 
three  hundred  square  miles  of  land.  The  major  parts 
of  this  area  was  located  above  the  dam.  The  dam  was 
built  as  a  retaining  wall,  partly  on  roek  and  partly 
.  in  midstream  on  a  gravel  foundation.  There  has  been 
no  thorough  investigation  of  the  failure,  but  it  is  a 
general  opinion  that  it  was  due  to  undermining  in  the 
gravel,  and  that,  notwithstanding  that  a  great  mass 
of  gravel  had  been  piled  up  on  the  upper  side  of  the 
dam  to  prevent  leakage.  While  the  dam  was  design- 
ed as  a  retaining  wall,  there  were  openings,  with  a 
spillway  above  the  roek ;  so  it  was  not  because  of  over- 
flow, that  it  was  undermined.  Some  parts  of  the  dam 
were  carried  by  the  flood  a  distance  of  one  hundred 
yards  down  the  stream.  One  slab,  as  is  clearly  shown 
in  the  illustration  on  the  distant  shore,  fell  up  stream. 
It  will  be  seen  also  from  the  illustration  that  there  is 
evidence  that  the  liuttress  was  not  built  as  a  unit 
with  the  dam. 

Tenders  in  accord  with  the  specifications  prepared 
by  .Messrs.  Smith,  Kerry  &  Chace  will  probably  be 
called  for  shortly. 


Price  of  Power. 

A  subscriber  writes  "The  Electrical  News"  as  fol- 
lows: "In  the  June  number  of  your  joui-nal,  I  noticed 
an  item  in  regard  to  the  price  of  power  which  is  to 
be  supplied  to  the  City  of  Toronto,  by  the  Hydro-Elec- 
tric Power  Commission.  I  would  like  to  ask  if  the 
price  given,  namely,  $18.10  per  horse  power,  includes 
the  maintenance  and  interest  charges  on  the  trans- 
mission line,  or  has  the  City  of  Toronto  to  pay  the 
maintenance  on  the  transmission  line  and  contribute 
their  share  of  the  cost  of  construtcion  as  well  as  pay 
$18.10  per  horse  power?" 

In  response  to  the  above  enquiry,  the  Hydro-Elec- 
tric Power  Commission  writes  us  as  follows:  "The 
price  given  the  City  of  Toronto,  namely,  $18.10  per 
horse  power,  includes  all  charges,  including  interest, 
sinking  fund,  depreciation,  insurance,  maintenance  of 
transmission  lines  and  transformer  stations,  operation 
and  ridiiiiuistration. " 


Sherbrooke's  Municipal  Plant. 

The  City  uH  Slierhniuke.  (^ue..  recently  took  over 
the  gas  and  electric  plant  of  The  Shcrbrooke  Power, 
Light  &  Heat  Company.  The  price  paid  was  $250,000. 
A  committee  of  four  was  a])pointed  by  the  aldermen 
and  luuned  the  light  committee,  consiting  of  C.  G. 
Thompson,  Chairman,  D.  McManamy,  F.  N.  MeCrae 
and  I).  0.  E.  Denault.  This  committee  nuide  all  the 
arrangements  in  the  taking  over  of  the  plants — and 
retained  the  staff  of  the  company,  Messrs.  A.  Sangster, 
superintendent  and  R.  N.  Robins,  cashier.  The  gas 
plant  is  water  gas.  The  machinery  has  been  in  use 
a  few  years  and  will  be  rc[)laced  in  the  near  future 
by  an  up  to  date  water  gas  apparatus,  as  fuel  gas 
is  much  in  denuind  and  extensions  are  being  nmde  in 
a  number  of  streets. 

The  electric  light  and  power  jjlant  has  lately  been 
changed  to  60  cycles, — an  entirely  new  station  having 
been  built.  There  ar(!  two  new  sets  of  water  wheels — 
700  horse-power  each,  manufactured  and  i)ut  in  posi- 
tion by  the  Jenckes  Machine  Company,  Sherbrooke. 
The  two  sets  of  wheels  are  entirely  separate  as  to 
gates  and  regulation,  and  may  be  shut  down  and  ex- 
amined witliout    inlei'fering  with  tlie  other  sets,  there 


were  also  two  separate  smaller  wheels  put  in  to  drive 
exciters. 

Two  generatois  of  500  k.w.  each,  from  the  Canadian 
Geiun-al  PHectric  Company,  were  put  in  direct-con- 
nected to  the  water  wheel  shaft,  running  at  225  r.p.m. 
also  two  separate  exciters  direct-connected — each  ex- 
cite three  500  k.w.  generators. 

A  third  generator  has  been  ordered  of  400  k.w.,  from 
the  Canadian  General  Electric  Company,  to  be  put  in 
place  and  be  running  by  October  1st.  This  400  k.w. 
will  be  direct-connected  to  another  set  of  wheels  of 
700  horse  power.  A  fine  switchboard  was  put  in  by 
the  Canadian  General  Electric  Company,  with  the  lat- 
est instruments  and  oil  switches.  There  are  about  700 
horse  power  in  motors  in  use  at  the  present  time,  and 
they  are  being  added  to  continually.  The  lights  in- 
stalled number  over  27,000,  and  additions  are  being 
nuide  every  day.  The  light  committee  will  manage 
the  business  on  the  same  lines  as  the  company,  regard- 
ing prices  for  power  and  light,  collection  for  street 
lights,  payment  of  taxes — municipal  and  school.  The 
committee  will  be  entirely  separate  in  their  business 
though  lunler  the  control  of  the  aldermen. 

Mr.  R.  S.  Kelsch,  consulting  engineer,  Monti-eal,  was 
the  engineer  for  the  new  station  and  nmchinery. 


Fort  William  Pays  $52,000  for  Electric 
Railway. 

A  decision  has  been  given  by  the  Ontario  Railway 
and  Municipal  Board  in  relation  to  the  taking  over 
l)y  Fort  William,  Out.,  of  the  portion  of  the  Fort  Ar- 
thur street  railway  located  in  Fort  Wliliam,  and  one- 
half  of  the  rolling  stock  of  the  Port  Arthur  Street  Rail- 
way. 

Port  Arthur  originally  obtained  the  right  to  oi)erate 
its  liiu-  in  Fort  William  for  twenty  years  from  Decem- 
ber 1st,  lSi):i,  after  which  Fort  Wililam  was  to  have 
the  right  to  acquire  the  railway  at  a  price  to  be  mutu- 
ally agreed  upon,  or  settled  by  arbitration.  The  deci- 
sion adjudges  the  actual  value  to  Fort  William  of  the 
street  railway  to  be  acquired,  as  $52,000,  covering  road- 
beds, rails,  plant,  overhead  construction  and  appur- 
tenances, a  proportion  of  the  cars  (cars  7,  8,  10,  11,  14, 
18  and  24)  aiul  their  accessories,  the  motor  generator 
in  the  transformer  station  of  the  Kaministi(iuia  Power 
Company  in  Fort  Wililam,  and  the  real  estate. 

The  value  of  the  probable  earnings  until  Decemher 
1st,  l!)l:i.  ot  the  section  acquired  by  Fort  Williiiin.  was 
also  to  iiave  i)een  decided  upon  and  included  in  the 
decision.  Port  Arthur,  however,  was  unable  to  sub- 
mit evideiH-e  on  this  point.  An  agreement  was  there- 
fore drawn  up  and  end)odied  in  the  award  which  i)ro- 
vidcs  that  the  Ontario  Railway  and  .Municipal  Hoard 
shall  pay  out  of  earnings  all  oi)erating  maintenance 
and  repair  costs,  to  Fort  William,  and  turn  over  the 
balance  to  Port  Arthur. 


.Mr.  .Mellis  Ferguson,  of  Kingston  has  been  apiiointed 
city  engineer  of  Stratford,  to  succeed  former  city  en- 
gineer (irifliths.  who  recently  resigned,  to  confine  him- 
self to  county  and  oilier  work.  Mr.  Ferguson  is  a  son 
of  Professor  Ferguson  of  Queen's  Cniversity.  Kingston. 


Prof.  L.  .\.  Ileiili  ,.r  McGill  University,  has  returned 
from  Kngland  where  he  attended  to  .some  business  con- 
cerning a  proposition  in  the  interests  of  Messrs.  Smith, 
Kerry  &  Chace,  consulting  engineers.  Toronto.  During 
his  trip  I'rcif.  llerdt  visited  London.  Paris  and  Norwav. 


Methods   of  Increasing    the    Station    Load 

Paper  read  before  C.  E.  A.  Convention  by  Geo.  Williams,  New  York. 


It  is  presumed  that  the  Central  Station  is  prepared  for  addi- 
tional patronage  and  that  the  increase  will  be  composed  of 
profitable  business. 

From  this  point  the  station  is  a  commercial  institution,  and 
whether  large  or  small  a  selling  camgaign  should  be  inaugur 
ated. 

The  selling  campaign  may  be  conducted  by  an  organization 
exclusively  devoted  to  the  work,  or  may  be  carried  on  by  one 
man  who  will  devote  part  of  bis  time  to  this  special  line, 
but  the  same  old  laws  of  commerce  which  govern  the  success 
of  any  mercantile  business  are  applicable  to  electrical  dc\<'l(i|i 
ment  and  there  is  no  special  personal  requirement  or  ciuii. 
ment  requisite  or  necessary  which  cannot  be  quickly  acijuiri'il 
by  the  organization  and  the  salesmen. 

The  object  of  the  campaign  is  to  sell  a  service  and  the 
greater  the  variety  of  purposes  for  which  the  service  can  be 
applied,  the  broader  the  field  of  sale.  There  Is  in  every  com- 
inunity  a  possibility  of  annual  sales  amounting  to  $10  per 
capita,  and  when  that  standard  will  have  been  reached  it  will 
be  found  easier  to  add  patronage  than  at  the  present  time. 
The  volume  of  additional  business  is  limited  more  by  our  plans 
to  get  it,  than  by  the  opportunities  for  selling  the  service. 
The  point  of  saturation  has  never  been  reached.  Thus  it  is 
a|>parent  that  the  first  essential  is  the  standard  we  set. 

.\s  in  the  commercial  development  of  anything  of  merit,  the 
public  must   fiist  be  made  familiar  with  what  we   have  to  sell 
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Signs  at  Cincinnati  and  Atlantic  City 
{1600  4-c.p.  lamps). 

and  know  its  a<lvantages  before  a  demand  for  the  product 
can  be  expected.  In  the  smaller  cities  this  process  of  educa- 
tion may  be  quickly  carried  on  with  very  small  investment,  but 
in  the  larger  cities  a  campaign  of  newspaper  and  other  printed 
advertising  and  publicity  would  be  necessary  if  quick  results 
are  desired. 

In  this  connection  it  is  my  opinion  that  there  are  no  uniform 
or  well  defined  methods  to  meet  the  requirements.  A  distinct 
campaign  should  be  planned  for  each  station  to  fit  the  char 
acter  and  conditions.  Avoid  the  ''quack-doctor"  with  the  p.-ui;i 
cea  of  stock  cuts.  He  who  never  sold  electric  service  to  the 
people  is  not  apt  to  do  so  successfully  by  his  pen. 

The  work  of  promoting  the  service  should  first  enlist  tlu' 
support  of  every  empoylee  of  the  central  station  and  every 
per.son  in  the  community  whose  prosperity  is  affected  by  thai 
of  the  station  company.  The  interests  of  the  central  station 
are,  in  turn,  linked  closely  with  those  of  the  municipality  in 
which  it  is  located,  and  to  the  extent  of  good  will  and  harnioni 
ous  relations  Viet  ween  the  people  and  the  comiiany  will  the 
company  expand  its  service  and  the  city  its  industries. 

That  community  which  retards  the  growth  of  its  ii'iitr:il 
station,  retards  its  own,  for  the  development  of  the  cIcciricMl 
service  in  any  city  is  conceded  to  be  a  prime  factor  to  the 
city's  development. 

Now  that  the  company  is  right   internally,  and   has  the  am- 
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Electric  Signs     One  at  Atlantic  City,  one  at  Piiiladelphia, 
one  at  New  York. 

bition  to  progress,  this  is  what  it  can  set  out  to  do,  and  what 
can  be  done. 

1.  It  can  popularize  its  service  and  make  everybody  want 
to  use  electricity  wherever  it  can  be  applied. 

2.  It  can  turn  all  the  industrial  wheels. 

3.  It  can  illuminate  every  inhabited  house  that  can  aflford 
any  form  of  artificial  illumination. 

4.  It  can-  turn  every  business  street  into  a  nightly  exposition 
and  change  a  dismal  unattractive  town  into  a  brilliant  pro- 
gressive  one. 

5.  It  can  make  the  central  station  company  the  greatest 
medium    of    usefulness    in    the    community — the    leader    of    pro 
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Lackawanna  Avenue,  Scranton,  Pa. 


gression.     It  can   do   more  to  increase   the  growth   of  the   city 
than  any  other  institution. 

The  advent  of  electricity  did  more  than  place  a  new  product 
on  the  market,  it  brought  a  substitute  for  every  form  of  energy 
devised  since  the  world  began.  It  did  not  introduce  transporta- 
tion, it  expanded  the  possibilities  of  transportation,  likewise 
communication  and  illumination,  and  there  lies  in  every  con- 
ceivable industry,  art,  craft  and  form  of  commerce  a  variety 
of  uses  for  electricity  which  require  only  information  and 
demonstration  to  supply  them  from  the  central  station  source. 
We  have  access  to  the  appliances  and  consumers'  equipment; 
progressive   manufacturers   are   constantly   supplying   new   ones 


of  improved  efficiency.  There  is  not  a  central  station  com- 
pany that  could  not  profitably  maintain  a  modern  salesroom  in 
the  highest  rental  retail  district  in  the  city  to  exploit  electric 
appliances,  nor  a  company  too  poor  to  afford  a  representative 
for  every  10,000  inhabitants,  or  promote  its  business  on  the 
same  broad  plans  used  to  market  other  commodities. 

Monopolistic  practice  that  does  not  conflict  with  the  laws 
of  the  land  should  be  forgotten  and  the  business  given  a  pro- 
motion that  the  greatest  and  grandest  art  and  industry  are 
entitled  to. 

Perhaps  some  may  think  that  their  particular  conditions  do 
not    permit    of   sufficient   appropriations   to    carry   out    the   de- 


A  Unique  Example  of  Street  Lighting,  Marion,  Ohio. 
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velopment  according  to  their  ideal,  ilere  are  some  of  the  essen- 
tials which  cost  little  or  nothing  but  are  sure  to  bring  station 
increase: 

Public  spiritedness,  courteous  treatment,  anxiety  to  please 
customers,  prompt  execution  of  orders,  a  clean  office,  attractive 
show  windows,  office  co-operation,  enthusiasm  in  the  work,  the 
spirit  of  progress  and  a  united  effort  to  practice  that  keystone 
of  all  commerce — the  Golden  Rule.  It  was  Henry  L.  Doherty, 
that  leader  of  nearly  every  progressive  movement  in  central 
station  practice,  conceded  to  have  no  peer  as  an  authority 
upon  jiublic  utility  affairs  in  the  world,  and  incidentally  a  mem- 
ber of  this  association,  who  issued  requests  to  his  army  of 
employes  throughout  the  central  station  and  gas  company  of- 
fices, ' '  See  to  it  that  every  person  who  approaches  you  will  go 
away  a  better  friend  to  the  company  than  when  he  came." 

The  "Masters  of  Success"  in  the  English  speaking  world 
are  paying  the  highest  premiums  for  men  and  methods  which 
will  charge  their  institutions  with  this  spirit,  the  fostering 
and  cultivation  of  it  will  first  permeate  those  working  to- 
gether and  then  it  will  conquer  the  whole  city. 

Many  central  station  companies  nave  already  found  the 
character  of  patronage  sought  after  and  secured,  to  be  a 
saving  factor  in  their  business.  It  has  meant  in  some  in- 
stances the  difference  between  prosperity  and  bankruptcy.  It 
has  been  proved  beyond  question  that  in  no  variation  of  cli- 
mate, location  or  character  of  population  is  there  any  perman- 
ent obstruction  toward  improvement  of  load-factor.  The  prob- 
lem is  distinctively  a  commercial  one.  Some  of  the  forms  of 
jiatronage  most  easily  developed  are: — 

Popular  midnight  or  all  night  show  windows,  sign  and  decor- 
ative  lighting. 

Domestic  and  industrial  heating  and  power  appliances. 

Industrial  power  which  is  contracted  for  "olf-peak"  hours. 

Where  legally  permissible  it  is  found  that  the  Doherty  rate 
— which  equitably  rewards  the  customer  for  long  hour  con- 
sumption by  a  decreasing  rate  of  charging — is  an  effective 
method  for  improving  the  load  factor,  as  the  decrease  of  rate 
per  unit  does  not  increase  the  net  profit  but  financially  per- 
mits a  new  sphere  of  industrial  business  and  liberal  lighting. 

The  Electrical  Age  demands  the  specialization  and  analysis 
of  everything  pertaining  to  the  industry.  The  details  of  or- 
ganizing the  selling  opportunities,  of  adjusting  the  service,  and 
of  adding  business,  will  all  become  easy  enough  to  those  who 
determine  to  secure  results  along  these  lines. 

T  will  feel  honored  to  contribute  specific  experience  if  a 
general  discussion  follows. 

It  may  interest  you  to  see  here  a  series  of  stereopticon  pic- 
tures which  reproduce  a  variety  of  night  scenes  in  American 
cities.  This  collection  was  recently  exhibited  at  the  Chicago 
Convention  of  the  N.  E.  L.  A. 

I  have  outlined  those  which  I  consider  the  most  vital  methods 
towards  increasing  the  station  load,  and  trust  they  will  serve 
in  new  fields  as  well  as  they  have  served  elsewhere. 

I  desire  to  express  my  appreciation  in  the  name  of  the 
National  Electric  Light  Association  for  your  many  courtesies 
in  this  city,  where  I  first  saw  electric  light,  and  the  land  in 
which  I  first  discovered  the  light  of  day. 

Mr.  William's  paper  was  followed  by  a  number  of  stereop- 
ticon views  of  electrical  signs  for  use  at  night,  and  of  outline 
lighting,  which  Mr.  Williams  explained.  In  the  course  of  his 
remarks  Mr.  Williams  said:  Several  years  ago  we  had  the 
idea  that  the  possibilities  of  decorative  lighting  were  limited, 
due  to  the  restrictions  of  certain  city  ordinances,  which  pro- 
hibited signs  from  being  placed  over  the  street  line.  I  think 
you  will  find  that  these  ordinances  will  in  time  prevail  all 
over  the  country.  We  had  to  resort  to  substituting  decorative 
lighting  around  the  cornices  of  buildings  to  use  out  the  con- 
tract for  the  sign;  it  grew  from  that  into  a  regular  develop- 
ment of  outline  lighting.  In  a  good  many  towns  the  business 
of  outline  lighting  is  promoted  just  the  same  as  for  sign  light- 
ing. In  several  cities  no  signs  are  allowed  to  extend  over  the 
sidewalk  unless  lamped,  and  creditable  signs  to  the  city.  In 
promoting  this  kind  of  lighting  the  success  of  it  will  depend 
very  much  on  the  design  of  the  first  examples  erected.  The 
largest  piece  of  outline  lighting  in  the  United  States  is  on  the 
departmental  store  of  Mabley  &  Carew  at  Cincinnatti.  Ohio. 
They  spend  annually  .'t;80,00n  for  advertising.  The  lighting 
part  of  it  costs  them  between  eight  and  ten  thousand  dollars 
a  year,  and  they  say  it  is  the  cheapest  advertising  they  have. 
The  development  of  decorative  lighting  has  been  projected  I 
think  a  little  longer  in  Denver  than  in  any  other  .\merican 
city,  and  naturally  they  are  beginning  to  reap  the  benefits  of 
it,  T  think,  more  than  any  other  city  in  the  country.  They 
have  a  large  income  from  signs  at  Memphis.  Their  revenue 
per  kilowatt  at  the  station  from  electrical  signs  is  i^iKiS.  If 
I  were  called  on  to  advise  in  this  matter  I  would  advise  central 


stations  not  to  get  into  the  idea  of  putting  signs  acro.ss  the 
street,  because  as  the  city  grows  somebody  will  want  to  take 
them  down.  In  the  development  of  the  sign  business  a  great 
factor  is  the  variety  of  signs.  I  could  not  help  but  admire 
the  signs  in  Toronto,  and  I  predict  that  Toronto  will  be  a 
wonderfully  well-illuminated  city  in  a  few  years  by  the  way 
they  are  going  on  with  it,  by  the  extent  and  character  of  the 
signs  in  use. 

Discussion  on  Mr.  Williams'  Paper. 

The  discussion  which  followed  Mr.  Williams'  paper  brought 
out  a  number  of  interesting  points.  In  answer  to  Mr.  Dion, 
Mr.  Williams  said  that  the  outline,  sign  and  window  lighting 
which  he  had  pictured  were  generally  sold  on  a  flat  rate  basis. 
In  a  few  places  where  meters  were  used  they  were  simply  a 
protection  against  theft.  Hours  of  lighting  were  generally 
specified  in  the  contract,  as  from  dusk  until  midnight,  and 
ranged  from  2,000  to  2,200  hours  per  year.  They  would  be 
computed  as  follows:  A  20-watt  lamp  would  be  multiplied 
by  the  rate  per  kilowatt,  by  the  number  of  hours  per  year,  this 
divided  by  twelve  would  give  the  price  per  month.  The  signs 
were  turned  off  and  on  by  the  company  at  a  small  expense 
compared  with  the  revenue  derived.  Renewals  of  lamps  were 
generally  considered  in  making  the  rate  per  lamp  or  per  kilo- 
watt. If  the  current  were,  say,  eight  cents  per  kilowatt,  pos- 
sibly the  estimating  of  the  cost  of  renewing  lights  would  be 
on  the  kilowatt  basis  or  yearly  basis.  In  a  good  many  cities 
now,  a  specific  rate  was  made  for  a  four  c.p.  lamp  per  year. 
This  was  a  convenient  form  for  quoting  the  rate  for  national 
electrical  advertising.  This  method  did  not  include  the  colored 
lamp. 

In  reply  to  the  President,  Mr.  Williams  said  experience  show- 
ed that  once  a  man  used  such  a  sign  he  became  an  almost 
perpetual  user  of  it,  so  they  seldom  tried  to  tie  a  man  up  on 
more  than  a  year's  contract.  However,  they  never  took  any- 
thing less  than  a  year  on  account  of  figuring  the  monthly  flat 
rate.  A  great  many  companies  took  this  business  on  three, 
four  and  five  year  contracts.  The  largest  one  he  had  illus 
trated,  containing  something  like  7,000  lamps,  was  on  a  three- 
year  contract.  In  some  plants  exceptionally  large  decorative 
features  were  being  taken  off  the  peak,  the  customer  possibly 
being  given  a  concession  for  the  privilege. 

In  answer  to  Mr.  Grant,  regarding  the  best  method  of  cam- 
paigning for  customers  of  this  class,  Mr.  Williams  said  it 
was  essential  that  soliciation  be  used  in  some  way.  The 
exact  method  was  difficult  to  explain.  After  an  experience 
extending  over  twenty-five  cities  he  had  found  invariably  that 
they  had  to  get  a  sort  of  co-operative  spirit  going  in  the  town 
before  they  could  do  very  much  with  it.  They  would  have 
to  show  the  merchants  as  a  body  the  advantages  of  display 
lighting.  It  was  broadly  conceded  now  that  business  would 
follow  the  well-lighted  city.  In  most  places  they  had  used  news- 
paper advertising  to  help  the  movement.  Once  a  few  large 
installations  were  obtained,  others  and  larger  ones  would  soon 
follow.  If  there  were  five  drug  stores  in  a  town,  one  of  which 
installed  a  beautiful  display,  it  would  be  a  little  easier  to  get 
the  other  four,  and  by  the  time  three  of  them  were  obtained 
the  other  two  were  practically  certain. 

Replying  to  Mr.  A.  E.  Fleming  regarding  the  necessity  of 
cutting  a  special  rate  in  order  to  introduce  the  signs,  for  in- 
stance a  10-cent  rate,  so  as  to  form  a  fiat  rate  basis,  Mr.  Wil- 
liams thought  this  would  not  be  necessary  on  a  10-cent  rate. 
Nearly  all  the  cities  he  had  referred  to  had  a  sliding  form  of 
rates  with  a  premium  for  the  long  hour  user.  In  a  town  of 
2.'5,000,  if  the  merchants  put  up  20,000  4-c.p.  lamps  to  burn 
until  twelve  o'clock  at  night,  the  net  profits  would  be  greater 
on  a  !)  per  cent,  per  kilowatt  basis  than  for  an  average  patronage 
at  10  cents.  In  the  cities  he  had  referred  to  they  hgd  the  Doherty 
rate.  In  places  where  there  was  no  sliding  scale  and  the  basis 
was  10  cents  per  kilowatt,  advertising  business  would  probably 
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be  taken  profitably  on  a  six  or  seven-cent  basis.  The  gross 
revenue  from  the  signs  he  had  shown  in  the  Atlantic  Sity 
pictures,  ran  into  a  small  fortune  every  season  They  were 
taken  on  a  12-cent  rate  for  summer  season  service  and  on  an 
8-cent  rate  for  the  year  round  service.  Many  of  the  users 
had  recently  commenced  to  take  advantage  of  the  low  rate 
for  the  yaar  round. 

President  Kelsch,  instanced  a  case  where  a  company  started 
in  th(-  sign  business  by  giving  every  other  drug  store  on  the 
main  street  a  fairly  low  rate  on  condition  that  they  distribute 
literature  published  by  the  lighting  company.  In  a  short  time 
the  other  drug  stores  applied  for  signs.  As  soon  as  they  had 
..the  drug  stores  in  line  they  started  out  with  another  line  of 
business.  :ind  as  fast  as  the  man  in  the  shoe  store  or  grocery 
store   saw    liis   neighbor   or    competitior   with    an    electric:il   sign 
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hr    liad    to    have    one    too.      That,    he    thought,   was    the   method 
lunsued  liy  most  of  the  siiceessful  comjianies. 

Decorative  Lighting  in  Toledo. 

Mr.  McKay  said  that  in  Toledo  lie  had  the  same  experience 
and  found  that  decorative  lighting  was  very  apt  to  sell  it- 
self. Six  months  ago  they  had  put  in  operation  on  Summit 
street  some  1.56  liminous  arc  lamps,  two  lights  to  a  pole,  and 
poles  about  eighty  feet  apart  on  each  side  of  the  street.  A 
month  later  merchants  on  other  streets  were  fighting  to  see 
who  could  get  the  same  service  earliest.  Since  then  the  city 
had  ordered  230  additional  of  these  lights.  Probably  in  the 
next  year  and  a  half  every  business  house  in  that  city  would 
be  illuminated  on  a  uniform  harmonious  scale,  which  would 
be  profitable  to  the  company.  The  same  thing  applied  to  the 
sign  lighting  for  which  his  company  gave  lower  figures  than 
any  he  had  heard  mentioned  at  the  convention,  in  fact,  all 
this  company's  figures  were  lower  than  those  of  other  companies 
because  they  had  to  meet  natural  gas  competition,  which  was 
sold  at  3.5  cents  a  thousand  to  the  average  consumer.  There 
was  also  a  natural  gas  plant  in  his  city  to  compete  with,  yet 
they  found  a  field  for  every  product  they  had  to  sell.  Their 
power  business  was  increasing  steadily  and  so  was  their  elec- 
tric light  business.  During  the  financial  depression  their  elec- 
tric light  and  power,  and  the  gas  businesses  had  gone  ahead 
while  the  street  railway  business  had  suffered  heavily. 

Mr.  Williams  endorsed  the  point  Mr.  McKay  made  that  dur- 
ing the  recent  business  depression  the  electric  lighting  business 
had  suffered  less  than  the  traction  business.  He  attributed 
this  to  the  merit  of  the  sign  itself,  and  to  the  fact  that  they 
were  continually  after  the  merchants  to  put  up  more  signs. 
He  knew  something  of  the  obstacles  encountered  in  a  city 
such  as  Toledo,  where  Mr.  McKay's  company  was  operating, 
through  the  competition  of  natural  gas.  Many  of  the  people 
would  be  inclined  to  take  advantage  of  the  cheap  rate  for 
natural  gas.  He  attributed  the  good  and  extensive  service 
at  Toledo  simply  to  the  company's  progressiveness. 

President  Kclsch  said  that  though  Montreal  was  the  largest 
city  in  the  Dominion,  he  believed  it  was  the  most  backward 
in  respect  to  sign  lighting.  This  was  probably  due  to  an  ordi- 
nance of  a  good  many  years'  standing,  which  prohibited  a 
sign  from  projecting  more  than  thirty  inches  from  the  build- 
ing. He  believed  they  were  making  an  effort  to  have  that 
ordinance  cancelled  or  modified.  In  spite  of  everything,  how- 
ever, Montreal,  he  thought,  had  done  more  in  the  way  of 
sign  lighting  in  the  past  ten  months,  than  in  the  previous  ten 
years.  There  were  some  very  large  signs  in  operation  now,  and 
others  going  up  daily.  Like  every  other  city,  Montreal  simply 
needed   a   start. 

In  reply  to  Mr.  Byerson,  Mr.  Williams  said  the  men  who 
went  after  new  sign  or  decorative  business  should  be  paid  a 
small  fixed  salary  plus  a  commission,  based  on  the  class  of 
business  obtained,  rather  than  the  bulk  of  it.  Outside  of  this 
method  the  most  satisfactory  would  be  a  straight  salary  ac- 
cording to  ability.  The  ideal  salesman  was  one  wlio  had  some 
technical  education  concerning  electrical  service.  In  places 
where  he  could  not  obtain  experienced  men  he  would  take  one 
experienced  man  with  him  and  in  a  town  of  30,000  people 
would  hire  two  or  three  men  locally.  Very  often  an  unsuccess- 
ful salesman  of  other  products  would  turn  around  and  be  a 
star  in  electrical  soliciation.  He  himself,  he  said,  had  been 
something  of  a  fizzle  in  selling  anything  else,  until  he  en- 
countered the  gas  and  electric  business.  As  to  newspaper 
advertising,  the  amount  which  should  be  spent  on  it  varied 
greatly  with  local  conditions.  He  preferred  not  to  answer 
Mr.  Kyerson 's  question  regrading  this  point,  because,  if  he 
named  a  figure,  he  thought  they  would  all  be  astounded. 

President  Kelsch  in  concluding  the  discussion,  referred  to 
a  company  which  he  knew  of,  which  paid  their  solicitors  for 
sign  work,  a  fixed  salary.  They  were  engaged  for  sign  work 
alone,  and  in  addition  to  the  fixed  salary  were  given  a  per- 
centage of  the  first   month's  revenue  from  the  signs. 


Lost  and  Unaccounted  for  Current 


The  Woodstock,  Ont.,  council  will  shortly  have  to  renew  its 
contract  with  the  Hell  Telejihone  ('oni|iany.  There  is  a  general 
belief  that  the  company  may  agree  to  install  a  central  energy 
system. 

The  Farmers'  Telei>hone  Line  of  Woodstock,  N.  H,  is  being 
extended  around  the  village  an<l  it  is  the  company's  intention 
to  put  in  a  local  exchange.  The  rates  are  only  .$10  per  year. 
The  company  also  inten<l  to  run  their  line  to  Lansdowne,  and 
probably  to  Woodstock,  this  year.  The  line  already  touches 
Windsor  (the  head  office  of  the  company).  Lower  Windsor, 
Armond,  Coldstream,  Hartland  and  other  points,  and  has  nearly 
a  hundred  subscribers. 


The  importance  of  this  topic  as  afl:ecting  the  ratio  of  earnings 
to  operating  expense  has  long  been  recognized,  and  exhaustive 
investigations  and  reports  have  been  published  by  able  engin- 
eers in  the  technical  journals  and  proceedings  of  various  electric 
lighting  associations  in  the  United  States. 

This  paper  does  not  claim  to  present  anything  new  or  original, 
but  perhaps  will  serve  a  useful  purpose  in  maintaining  a  live 
interest  on  the  part  of  smaller  companies  in  a  topic  which 
should  ever  be  of  vital  interest  to  their  managers. 

The  operating  engineers  of  large  companies  are  generally 
wide-awake  to  the  necessity  of  tracing  out  and  reducing  all 
generating,  converting  and  distribution  losses,  and  the  meter 
and  contract  departments  of  these  companies  have  from  long 
experience  and  continued  efforts  accomplished  excellent  results 
towards  insuring  the  accuracy  and  efficiency  of  consumers' 
meters,  and  in  reducing  improper  or  illegal  waste  and  usage 
of  current. 

Among  smaller  companies,  or  those  operating  electric  sys- 
tems involving  scattered  distributions  and  numerous  transfor- 
mations, and  where  the  investigation  of  these  losses  is  limited 
by  financial  conditions  or  lack  of  enterprise,  the  income  repre- 
sented by  lost  and  unaccounted  for  current  may  frequently 
determine  the   ability  or  inability  to  pay  dividends. 

"Lost"  and  "Unaccounted  for"  current  are  two  entirely 
distinct  items,  and  should  be  so  considered,  although  both  unite 
to  compose  the  serious  discrepancy  between  the  monthly  station 
output  and  the  monthly  registration  of  consumers'  meters. 

The  "Lost"  component  is  that  energy  which  is  wasted  in 
heat,  due  to  conductor  resistances,  iron  losses,  machine  fric- 
tion and  windage,  and  incomplete  or  irreversible  chemical  re- 
actions which  may  be  inherent  to  the  system  of  transmission 
and  conversion  in  use.  It  includes  copper  losses  of  meters  and 
instruments,  regulators,  feeders  and  mains,  sub-station  ap- 
paratus and  transformers,  which  losses  vary  in  amount  with 
the  continually  varying  current.  It  includes  iron  losses  in  regu- 
lators, transformers,  and  sub-station  machinery,  which  vary  but 
slightly  with  the  load.  It  also  includes  losses  in  sub-station 
storage  batteries,   switchboards   and   controlling  devices. 

The  "Unaccounted  for"  component  is  that  energy  which 
may  escape  registration  through  consumers'  meters,  due  either 
to  meter  defects,  grounds,  line  leakage,  unmetered  current  sold 
on  flat  rates,  emergency  or  temporary  connections,  stolen  cur- 
rent and  metered  consumption  not  recorded  on  the  books  of  the 
company. 

The  aggregate  percentage  of  "lost  and  unaccounted  for  cur- 
rent" in  any  given  instance  will  depend  largely  upon  the  na- 
ture of  the  electrical  distribution  system  in  use,  as  well  as  upon 
the  efficiency  and  diligence  of  the  orerating  and  billing  de 
partments  of  the  company,  and  for  this  reason,  .ilthough  con- 
siderable data  has  been  obtained  and  published  showing  the 
extent  of  such  losses  in  certain  cases,  such  data  cannot  bo  ap- 
plied directly  to  other  properties  with  any  degree  of  accuracy. 
It  is,  however,  of  great  v.-ilue  as  indicating  the  great  savings 
often  rendered  possible  by  a  careful  study  of  the  individual 
causes  of  loss,  the  means  of  finding  them,  and  the  remedies  to 
be  applied. 

Briefly,  it  may  be  stated  that  to  secure  the  desired  results 
requires  more  business  abilitv  and  svstem  than  technical  ability 
or  expense,  and  therefore  this  question  should  interest  the  pro- 
perty management  at  least  as  much  as  the  engineering  depart- 
ment.    This  fact,  however,  is  not  always  recognized. 

The  energy  loss  due  to  the  resistance  of  any  circuit  is  readily 
found  when  the  current  does  not  vary  and  the  load  is  concen 
trated  at  one  point,  but  this  condition  rarely  exists  in  central 
station  distributions.  Instead,  we  must  determine  the  ohmic 
resistance  and  the  curve  of  current  variation,  section  by  sec- 
tion, over  the  system  and  throughout  such  time  as  would  be 
represented  by  the  losses. 

Thus,  an  average  daily  load  curve  may  be  established  for  a 
given  feeder,  or  section,  for  each  month  of  the  .vear,  and  with 
occasional  corrections  or  check  tests  to  cover  the  shifting  or 
variation  of  load,  such  curves  may  show  good  accuracy  for  con- 
siderable periods. 

In  any  circuit  the  copper  loss  in  watt  hours  for  any  period  is 
the  product  of  the  circuit  resistance  and  the  mean  square  of 
the  current  curve. 

Large  errors  may  result  from  the  square  of  the  average  cur- 
rent  instead   of  the  mean   square  thereof;   thus  assume  that   a 
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circuit  of  one  ohm.  resistance  carries  for  three  successive  hours, 
respectively,  4  amperes,  6  amperes  and  2  amperes.  The  average 
current  is  then  4  amperes. 

The  average  current  squared  is  16  amperes.     And  16  amps,  x 
1  ohm.  X  3  hrs.  =  4S  watt  hours,  loss,  which  is  incorrect. 
The  actual  loss  is  as  follows: 

Amperes  Watt  ilrs. 

Amperes.  Squared.  Ohms.     Lost. 

1st  hour    4  16  1  16 

2nd  hour 6  36  1  36 

3rd  hour 2         .4  1  4 

Totals 12  56  56 

Mean    4  18.67        1 

Thus  the  actual  loss  is  56  watt  hours  instead  of  48  watt  hours, 
an  excess  of  17  per  cent.,  as  is  evident  from  the  following: 
The  mean  square  of  the  current  for  the  3  hrs.  =  18.67  amps. 
Whence  18.67  amps  x  lohm.  x  3  hrs.  =  56  watt  hrs. 

Line  losses  as  well  as  regulation  may  be  much  affected  by  the 
disposition  of  the  copper  in  feeder,  mains,  or  secondary  lines. 

It  is  preferable  to  proportion  the  loss  high  in  the  feeders  and 
low  in  the  mains  or  secondary  lines,  unless  the  feeder  itself  per- 
forms the  function  of  a  main,  with  the  load  distributed  through- 
out  its  length,  as   frequently  occurs  with  small  plants. 

Feeder  loss,  between  bus  bars  and  distribution  centre,  is  most 
conveniently  found  by  installing  recording  wattmeters  at  each 
end  of  the  feeder,  the  difference  in  their  readings  representing 
this  loss  if  no  line  leakage  exists  and  no  current  is  taken  off 
between   the  wattmeters. 

Satisfactory  results  may  be  obtained  by  the  use  of  ammet- 
ers and  voltmeters,  either  of  the  indicating  or  curve  tracing 
types,  but  at  the  expense  of  considerable  time  and  calculation. 

Where  a  line  supplies  a  distributed  load,  the  copper  losses 
can  at  best  be  merely  approximated,  the  methods,  however,  be- 
ing the  same  as  for  obtaining  feeder  losses,  but  the  losses  must 
be  separately  determined  for  short  sections  of  the  line.  The 
degree  of  accuracy  in  this  case  evidently  increases  as  the  sec- 
tions are  made  smaller. 

Copper  losses  in  transformers  are  obtained  either  from  the 
average  resistance  measurements  of  numerous  transformers  of 
each  size,  and  applying  these  averages  in  the  calculations  for 
the  district,  or  the  transformer  resistances  may  be  obtained 
from  the  makers  and  used  in  the  calculation,  or  the  individual 
transformers  may  be  actually  tested  in  place  on  the  line,  which 
is  preferable  from  the  standpoint  of  accuracy,  but  will  involve 
practical  difficulties  of  the  primary  voltages  which  must  be 
handled. 

Instruments  and  meter  resistance  losses  are  determined  from 
average  measurements  made  at  the  meter  room. 

The  iron  losses  in  electrical  distribution  occur  chiefly  in 
transformers,  and  become  especially  prominent  where  the  con- 
sumers are  so  scattered  as  to  require  individual  small  size 
transformers.  This  is  the  most  prolific  source  of  energy  losses 
occurring  in  small  alternating  current  plants,  and  the  not  un- 
usual discrepancy  of  4n  per  cent,  occurring  in  such  plants  be- 
tween the  station  bus  bar  and  the  consumers'  meters  is  chieflj' 
due  to  this  cause. 

Alternating  plants  of  small  load  factor  supplying  day  cir- 
cuits with  house  to  house  transformers,  suffer  greatly  from  these 
losses,  and  the  expenditure  of  considerable  sums  of  secondary 
line  copper  and  the  substitution  of  larger  and  fewer  trans 
formers  will   in   such  cases  be  well   warranted. 

Considering  three  transformers  of  respectively  1  kw.,  10  kw. 
and  50  kw.  capacity,  the  following  cliaracteristii  s  imlicate  their 
relative  economic  values: 

Relative   Characteristics — 60    Cycle   Transformers. 

1  Kw.  10  Kw.  50  Kw. 

Relative  cost 1.  4.  14.6 

Relative  weight    1.  6.2  17.3 

Relative  core  loss 1.  4.1  10.6 

Relative  regulation    1.  0.53  0.42 

Relative  effiencv  Vi   load    1.  1.07  1.09 

Relative  effiency  full  load    ...  1.  1.03  1.04 

The  iron  losses  of  a  transformer  or  a  regulator  may  be  read- 
ily measured  by  the  wattmeter  method,  running  the  transformer 
or  regulator  on  open  circuit  at  the  normal  circuit  voltage,  at  the 
same  time  measuring  the  exciting  current.  The  instruments  re- 
quired are  a  voltmeter,  an  ammeter,  and  an  indicating  watt- 
meter, each  suitably  chosen  as  to  its  capacity  and  designed  for 
alternating  current. 


The  connections  are  thus: 
Secondary 


Prh 


•imafy 


The  wattmeter  indicates  the  iron  losses  under  the  given  con- 
ditions, the  copper  loss  due  to  the  exciting  current  being  as- 
sumed negligible  in  comparison,  as  it  generally  is  in  fact. 

For  safety  and  convenience  the  transformers  are  generally 
excited  and  tested  on  the  low  tension  side,  and  this  procedure 
may  be  followed  out  with  the  transformers  actually  in  place  on 
the  line,  provided  they  are  connected  to  a  secondary  network 
which  will  furnish  the  exciting  current  when  the  primary  cut- 
outs are  removed. 

Transformers  should  be  carefully  selected  for  the  primary 
voltage  and  frequency  at  which  they  are  to  operate,  since  the 
iron  losses  may  materially  increase  at  higher  voltages  or  lower 
frequencies  than  the  normal. 

Substation  losses  include  both  copper  and  iron  losses  in  the 
operating  machinery,  switching  appliances  and  conductors,  and 
in  some  cases  storage  batter_y  losses. 

Little  can  be  done  to  reduce  machinery  losses  in  a  substation 
when  once  permanently  equipped,  and  their  segregation  is 
therefore  rarely  undertaken  in  practice.  Storage  battery  losses, 
however,  should  be  determind,  as  they  may  readily  be  consid- 
erable and  exert  imjiortant  bearing  on  the  physical  condition 
and   life   of   the   battery. 

Tlie  aggregate  sub-station  loss,  as  an  item  in  the  total  distri- 
bution loss,  may  be  obtained  directly  from  the  difference  be 
tween  the  injmt  and  output  meters  now  commonly  furnished 
with  all  modern  switchboards.  In  sub-stations  on  interconnect- 
ing systems  or  networks,  the  direction  of  energy  flow  and  there- 
fore the  meter  registration  may  frequently  reverse  either  by 
accident  or  intention.  Provision  should  be  made  in  such  cases 
to  separately  meter  the  energy  flow  in  each  direction. 

Few  plants  neglect  the  taking  of  station  load  curves,  but  the 
number  where  feeder  load  curves  are  regularly  kept  is  relatively 
few,  doubtless  because  of  the  additional  burden  thrown  upon 
busy  switchboard  operators,  where  numerous  indicating  instru- 
ments would  require  frequent  readings. 

For  a  plant  which  has  attained  considerable  size,  the  use  of 
curve  tracing  instruments  in  obtaining  load  curves  is  a  prac- 
tical necessity,  and  in  no  other  way  can  equal  accuracy  be  ob- 
tained with  so  little  labor  and  expense.  Any  necessary  invest- 
ment in  a  suitable  equipment  of  such  instruments  will  generally 
pay  for  itself  in   a  tew  months. 

Much  has  been  said  on  the  subject  of  slow  meters  and  a  com 
mon  statement  places  the  average  percentage  of  unaccounted 
for  current  due  to  this  cause  at  from  2  to  3  per  cent.  Prob 
ably  this  is  an  underestimate  of  the  facts,  if  applied  broadly 
to  any  considerable  number  of  electric  lighting  stations,  and 
that  figure  undoubtedly  represents  about  the  best  obtainable 
result   in  practice. 

It  is  not  uncommon  to  supply  energy  to  temporary  consumers 
without  installing  meters,  this  being  particularly  the  case  with 
small  plants,  and  not  infrequently  electric  signs  and  display 
lighting  are  likewise  operated  without  meters  and  charged  for 
on  flat  rates.  In  the  aggregate  this  practice  may  add  consider- 
ably to  the  percentage  of  unaccounted   for  current. 

Another  prolific  source  of  such  loss  may  be  due  to  stolen  cur- 
rent, or  to  consumers  not  of  record  on  the  company's  books. 
Current  theft  is  both  extensive  and  puzzling  to  deal  with.  The 
nutans  and  devices  adopted  to  commit  such  thefts  are  almost 
innumerable  and  difficult  to  detect.  Ajiparently  no  class  of 
society  is  free  from  such  offences,  although  they  most  fre- 
c|uently  occur  in  places  of  established   disrepute. 

Many  states  have  passed  legislation  making  this  offence  a 
crime  punishable  by  fine  or  imprisonment,  or  both,  but  the 
jirosecufion  of  such  cases  is  not  only  a  difficult  and  expensive 
matter  but  frequently  involves  such  subsequent  sacrifices  of 
powerful  interests  as  to  render  questionable  a  general  policy  of 
prosecution.  Probably  on  the  whole  it  is  preferable  to  use 
other  means  of  preventing  or  stopping  such  offences,  at  the 
same  time  using  the  utmost  vigilance  in  their  detection. 

In  the  recent  case  of  one  rather  extensive  property  investi- 
gation developed  approximately  twenty-five  instances  where  im- 
portant residence  and  mercantile  consumers  had  been  us'ng  cur- 
rent through  meters  for  many  months  with  no  record  thereof  in 
the  billing  department.  The  valuation  of  their  unaccounted  for 
current  aggregated  many  hundreds  of  dollars,  much  of  which 
had  become  uncollectablc. 
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Doubtless  every  large  comijany  supplies  a  greater  or  less 
number  of  unknown  consumers,  and  this  can  only  be  avoided 
by  maintaining  the  closest  relation  between  the  line  depart 
ment,  the  meter  department  and  the  billing  department. 

No  consumer  should  be  connected  to  the  system  without 
promptly  transmitting  to  the  billing  department  a  written 
record  thereof. 

Losses  from  line  leakage  are  not  generally  serious,  due  largely 
to  the  fact  that  the  physical  effects  of  line  leakage  generally 
manifest  themselves  so  promtly  and  unmistakably  as  to  insuie 
prompt  remedy. 

Before  the  President  introduced  the  discussion  upon  this 
jiaper,  Mr.  McKay  said  that  with  reference  to  the  statement 
that  it  was  preferable  to  proportion  the  loss  high  in  the  feeders 
and  low  in  the  mains  or  .secondary  lines,  even  then  very  un- 
satisfactory results  in  determining  line  losses  by  meters  might 
be  obtained,  because  if  the  line  loss  were  very  small  or  the 
load  very  light,  the  difference  between  the  watt  meter  read- 
ings might  be  less  than  the  percentage  of  error  of  the  watt 
meters  themselves.  So  it  was  necessary  in  this  as  in  other 
cases,  to  adapt  the  means  to  the  conditions  within  certain 
limits.  On  the  question  of  iron  losses,  in  looking  over  a  plant 
for  a  party  a  short  time  ago,  he  found  the  actual  lost  and  un- 
accounted for  current  was  something  in  excess  of  5.5  per  cent. 
Discussion  on  Mr.  McKay's  Paper. 

President  Kelsch  in  ojiening  the  discussion  said  that  the 
charter  of  the  Montreal  Light,  Ileat  &  Power  Company  en- 
titled them,  if  they  caught  anyone  stealing  current,  to  fine 
him  $100,  without  trial.  They  made  it  a  lule  to  give  the  in- 
spector one-half  of  all  tines.  This  had  resulted  in  the  detection 
of  several  persons  stealing  current,  through  shunting  the  meter 
or  having  no  meter,  or  in  various  other  ways.  This  company 
had  a  .service  order  which  must  be  checked  by  every  dejjart- 
ment  before  it  could  be  tilled,  so  that  very  few  customers 
could  get  away.  The  power  to  tine  peoi>le  for  theft  which  this 
company  possessed  was  independent  of  the  Act  under  which 
they  did  business.  They  had  fined  several  people  .$100  for 
this  offense,  and  as  a  general  rule  the  party  caught,  was  will- 
ing to  pay  the  fine  and  call  it  square. 

Mr.  Dion  said  that  in  his  exijerience,  the  law  making  it  a 
criminal  offence  to  steal  current  was  of  no  use  to  the  companies 
because  it  was  practically  impossible  in  most  cases  to  make 
a  case  before  a  criminal  court.  This  was  probably  the  reason 
why  the  Montreal  company  had  adopted  the  method  referred 
to.  With  his  company  there  was  no  settled  rule  about  the 
matter  as  yet.  They  treated  each  case  on  its  merits  and  in 
many  cases  had  obtained  money  compensation  from  the  parties 
who  were  detected.  If  they  could  bring  eases  into  the  police 
court  and  get  a  conviction  it  would  have  a  deterent 
effect  on  others,  but  it  was  better  not  to  attempt  this  unless 
they  were  sure  of  succeeding,  as  it  would  be  fatal  to  bring  a 
case  into  court  and  not  prove  it. 

President  Kelsch  said  that  Mr.  Dion 's  remarks  brought  up 
the  subject  of  what  a  committee  could  do  between  conven- 
tions. The  object  of  Mr.  McKay's  paper  had  been  to  show  the 
lost  and  unaccounted  for  current,  by  poor  efficiency  rather 
than  by  theft.  He  had  referred  to  iron  loss  in  transformers. 
lie,  Mr.  Kelsch,  knew  of  an  instance  a  short  time  ago  where 
35  old  transformers  were  taken  oft'  a  circuit  and  ten  new  trans- 
formers replaced  them.  The  change  was  made  in  one  day,  and 
the  station  attendant  thought  the  circuit  was  open  tlie  next 
day;  there  was  no  load  on  that  line. 


The  telephone  system  at  Moyie,  B.  V.  will  be  installe(l  shortly. 
At  a  recent  meeting  it  was  decided  to  have  the  work  done  at 
once  by  day  work,  not  by  contract.     All  the  material  is  ready. 

The  assets  of  the  Berlin  District  Steam  Company,  Ijimi1('<l 
are  to  be  disposed  of  by  tender.  Osier  Wade,  Toronto,  is  the 
liquidator  and  will  receive  tenders  uj)  to  August  12th.  The 
assets  consist  of  a  plant  for  producing  and  distributing  heat 
and   power   and    for   producing   light. 

For  the  first  time  in  history  the  Queen  Charlotte  Islands 
I)Ossess  a  telephone.  The  enterprising  Japanese  at  the  Tkeda- 
Awaya  mine  have  comjjleted  an  installation  which  connects 
Ikeda  Bay  with  the  hotel  at  Jedway,  the  total  length  of  line 
being  in  the  neighborhood  of  four  miles. 

I.  Fournier,  a  lineman  in  the  employ  of  the  Hull  Kleitric 
Company,  was  electrocuted  while  operating  the  switchboard  at 
the  company's  office.  Main  street,  Hull,  Que.  Just  how  he 
met  his  death  is  unknown,  as  the  wires  were  all  dead  ones,  but 
it  is  thought  that  he  had  reached  up  and  come  in  contact  with 
the  wires  above.  Life  was  extinct  in  a  few  minutes.  Deceased 
was  a  young  man  about  28  years  of  age  and  unmarried,  and 
was   living  with   his  parents. 


The  National  Electrical  Code 


Md   before  C. 

Chief  Electri 

Undei 


.  .\.  Convention  by  H.  F.  Stricltla 
al   Inspector  Can.-idian  Fire 
vriters'    Associ.ltion. 


In  introducing  this  subject  I  think  it  would  be  very  appro- 
jiriate  to  explain  to  some  who  are  not  thoroughly  familiar 
therewith,  some  of  the  details  pertaining  to  the  making  of  the 
Code.  It  is  a  prevailing  impression  that  the  National  Code  is 
a  sort  of  dogma,  which  has  been  manufactured  entirely  by 
people  who  are  interested  only  in  the  protection  of  their  pro- 
perty against  fire,  and  that  the  insurance  companies  have  con- 
structed this  book,  known  as  "The  National  Electrical  Code," 
from  their  standpoint. 

The  National  Electrical  Code  was  originally  drawn  in  1897, 
as  the  result  of  the  united  efforts  of  the  various  insurance,  elec- 
trical, architectural  and  allied  interests  which,  through  the  Na- 
tional Conference  on  Standard  Electrical  Rules,  composed  of 
delegates  from  various  National  Associations,  unanimously  vot- 
ed to  recommend  it  to  their  respective  associations  for  ap- 
proval or  adoption,  and  is  now  presented  by  the  National  Board 
of  Fire  Underwriters  with  the  various  amendments  and  addi- 
tions which   have  been  made  since  that  time  by  them. 

As  an  evidence  of  the  approval  of  the  National  Electrical 
Code,  it  might  be  interesting  for  those  present  to  know  that  the 
following  institutions  compose  the  National  Conference  on 
Electrical   Standards,  viz.: 

American  Institute  of  Architects. 

American  Institute  of  Electrical   Engineers. 

American   Society  of  Mechanical   Engineers. 

American  Institute  of  Mining  Engineers. 

American  Street  and  Interurban  Railway  Association. 

Associated   Factory  Mutual   Fire  Insurance  Companies. 

Association  of  Edison  Illuminating  Companies. 

International   Association   of  Municipal  Electricians. 

National  Board  of  Fire  Underwriters. 

National  Electric  Light  Association. 

National  Electrical   Contractors'  Association. 

National  Electrical  Inspectors'  Association. 

Underwriters'  National  Electric  Association. 
As  a  further  evidence  of  the  broadness  of  the  National  Elec- 
trical Code,  it  would  be  interesting  for  many  people  to  know 
that  the  amendments  which  are  generally  conceded  to  be  ad- 
vantageous in  the  Code  are  made  at  annual  conventions  held 
yearly  in  New  York  City.  I  have  had  the  good  fortune  to  be 
jiresent  at  the  last  three  of  these  conventions,  and  a  few  words 
in  reference  to  the  manner  in  which  it  is  conducted  might  be 
interesting. 

Some  little  time  previous  to  each  annual  convention  circulars 
are  sent  to  the  various  members  calling  for  suggestions  as  to 
proposed  changes  in  the  Code  at  the  comiug  convention.  These 
changes  are  received  by  the  secretary  of  the  Underwriters'  As- 
sociation and  are  submitted  to  an  Electrical  Committee,  who 
carefully  consider  each  suggestion  received.  If  the  suggestion 
does  not  warrant  any  consideration,  it  is  thus  reported  at  the 
convention.  If,  on  the  other  hand,  they  see  any  value  in  the 
suggestion,  it  is  reported  also  for  consideration.  Each  sugges- 
tion, whether  approved  by  the  Electrical  Committee  or  not,  is 
nevertheless  mentioned  on  the  proceedings  of  the  convention, 
and  those  which  have  not  been  fully  considered  by  the -com- 
mittee may  even  then  be  discussed  by  those  present  if  anyone 
brings  the  question  up.  As  a  rule,  however,  those  suggestions 
which  have  not  been  considered  worthy  of  thought  by  the  Elec- 
trical Committee  do  not  call  forth  any  further  discussion  .  In 
this  way  much  time  is  saved  and  only  valuable  suggestions  are 
considered.  Now,  if  those  present  were  only  those  directly  in 
terested  in  the  insurance  end  of  it,  the  rules  might  become 
ecclesiastical  and  one  sided  in  their  nature,  whereas  each  ques 
tion  which  is  brought  up  is  subjected  to  criticism  from  all 
sides.  The  meeting  is  open  to  all  people  directly  and  indirectly 
interested  in  electrical  work,  and  all  manufacturers  and  repre- 
sentatives from  the  various  allied  interests  have  an  equal  voice 
in  the  discussion  which  takes  place  before  any  rule  is  altered 
or  in  any  way  amended.  The  debates  are,  therefore,  at  times 
very  interesting,  and  every  rule  which  has  been  adopted  or 
amended  has  been  done  so  owing  to  the  approval  of  the  manu- 
facturers, inspectors  and  the  consumers.  The  National  Elec 
trie  Light  Association  and  representatives  from  the  Contrac- 
tors' Association  are  always  present  to  look  after  the  interests 
of  their  end  of  the  business,  so  that  it  is  impossible  to  railroad 
a    rule    into   the   Code    witbont   aU    interests   being   thoroughly 
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acquainted  with  the   nature  of  the   rule  and  until   it   has  met 
the  view  of  the  majority  of  those  present. 

As  a  result  of  the  foregoing  outline  illustrating  the  forma- 
tion of  the  National  Electrical  Code,  we,  the  Underwriters'  in- 
spectors, point  with  pride  to  the  little  book  and  feel  that  we 
have  one  of  the  fairest  and  most  complete  works  that  is  to  be 
found  in  any  country;  in  fact,  I  do  not  know  that  such  a  thing 
exists  an^Tvhere  else  except  on  this  continent. 

Enforcing  the  Code. 

Passing,  therefore,  from  the  making  of  the  Code  to  the  en- 
forcing of  it,  we  get  up  against  the  real  thing.  It  might  seem 
to  many  people,  and  does  I  know  strike  some  people,  that  it  is 
only  necessary  for  the  Underwriters'  Inspector  to  enter  a 
building  and  say  this  job  is  not  according  to  the  Code  and  will 
not  do,  and  with  that  quietly  retire  from  the  scene  of  action. 
Possibly  an  inspector  could  do  his  business  this  way  if  he  was 
absolutely'  indifferent  to  people's  feelings,  and  was  either  un- 
able or  unwilling  to  consider  the  pros  and  eons  in  question  and 
ultimately  the  interest  of  the  Underwriters  themselves.  Such 
action  on  the  part  of  an  inspector  would  create  an  intense  re- 
sentment on  the  part  of  the  electrical  interests,  and  I  am  quite 
sure  he  would  very  soon  lose  the  co-operation  of  the  said  in- 
terests, which  are  so  essential  in  maintaining  a  standard  as  far 
as  possible  in  keeping  with  the  intention  and  spirit  of  the  Code. 
I  think  the  intention  and  spirit  of  anything  is  always  better 
than  the  cold  hard  legal  fulfilment  thereof.  I  may  be  mistaken, 
but  that  is  my  policy,  and  I  am  quite  sure  from  what  I  have 
heard  from  reputable  contractors  and  others  that  it  is  the  most 
approved  way  of  looking  at  the  question. 

In  enforcing  rules  in  the  Code  we  have  two  or  three  distinct 
classes  of  people  to  deal  with.  There  is,  first  of  all,  the  man 
who  knows  how  and  knows  he  knows  it,  and  would  not  for  a 
moment  allow  defective  work  to  go  unremedied  under  any  con- 
sideration, and  there  are  one  or  two  firms  in  this  city  who 
penalize  their  employes  by  causing  them  to  remedy  defects, 
after  hours,  on  their  own  time,  one  firm  going  so  far  as  to  have 
his  employe  call  and  see  the  inspector  and  explain  in  the  best 
way  he  can  how  he  came  to  make  the  mistake.  Now.  in  dealing 
with  a  firm  of  this  nature,  whose  motto  is  good  work,  it  would 
be  very  foolish,  ungrateful  and  short  sighted  to  merely  turn  on 
the  heel  and  have  nothing  further  to  say  for  any  deviation  from 
the  strict  letter  of  the  law.  It  is  in  everyone 's  interest  to 
thoroughly  consider  all  points  before  rejecting  work  which  has 
been  installed  by  people  of  this  description,  and  it  is  further- 
more decidedly  politic  to  submit  their  errors  to  them  in  a  con- 
siderate and  reasonable  manner. 

Taking  the  next  class  of  contractors,  which  is  unfortunately 
considerably  more  numerous,  is  the  one  who  thinks  he  knows 
all  about  it,  advertises  largely  to  this  etfect.  and  possibly  may 
know  something  about  it,  but  employs  cheap  labor  and  always 
blames  mistakes  on  his  employes.  With  this  class  of  man  who 
may  be  and  often  is  polite,  and  to  a  certain  extent  what  is 
known  as  a  "jollier,"  we  have  to  keep  him  pretty  well  chased 
around,  I  might  say,  in  a  becoming  jolly  manner. 

Then  we  have  the  out  and  out  "know  it  all  no  nothing 
schemer,"  of  which  class  I  regret  to  say  the  community  is  in 
most  places  very  well  supplied.  In  dealing  with  people  of  th-s 
no  return  is  forthcoming  no  matter  how  considerate  or  polite 
description  politeness  and  consideration  are  entirely  wasted  and 
one  may  be  in  dealing  with  them.  They  take  work  at  little  or 
nothing  and  trust  entirely  upon  cheap  labor  and  every  known 
subterfuge  to  evade  the  rules.  Still  while  entering  into  con- 
tracts with  their  customers  they  are  very  profuse  in  their 
promises  and  enlarge  extensively  on  having  the  highest  recom- 
mendation from  the  Underwriters'  knowing  as  a  rule  that  their 
customers  will  not  refer  to  us,  as  they  generally  accept  their 
statements  as  gospel   truth. 

We  then  pass  on  to  the  fourth  class  of  wireman,  which  is 
one  of  the  most  pitiable  and  tiresome  class  we  have  to  deal  with. 
This  is  the  man  who  does  not  know,  hasn  't  the  money  to  do  it 
right,  and  may  have  fairly  good  intentions,  but  invariably  is  in 
trouble  and  makes  the  same  excuse,  that  he  did  not  pet  enough 
money  to  do  the  job  right.  Sometimes  these  fellows  deserve 
more  than  they  get;  on  the  other  hand,  one  cannot  help  some- 
times feeling  sorry  when  he  is  obliged  to  refuse  to  accept  their 
work. 

You  can  therefore  see  that  an  inspector  has  an  assortment  to 
deal  with,  which  you  may  see  requires  special  handling  in  order 
to   get   the  best   all-round   results  obtainable. 

The  foregoing  outline  will,  I  hope,  to  some  extent  throw  a 
little  light  on  the  surroundings  in  connection  with  the  making 
and  enforcing  of  the  National  Code. 

Passing  on,  then,  from  this  stage  I  will  touch  on  a  point 
which  was  mentioned  to  me  not  very  long  ago  by  a  member  of 
the  Electrical   Association,  which  was  to  refer  in  my  paper  to 


some  of  the  changes  which  I,  as  inspector  of  this  district,  have 
made  in  the  Code  in  connection  with  the  work  in  this  territory. 

Outside  Service  Pipes  and  Meter  Boards. 

In  looking  over  our  bulletins  and  surveying  other  require- 
ments generally,  I  really  cannot  see  that  there  are  any  require- 
ments in  any  of  my  interpretations  which  are  in  any  way  be- 
yond the  Code,  or  even  in  some  instances  as  strict  an  interpre- 
tation as  might  be  abstracted  therefrom.  The  only  points  which 
could  in  any  sense  be  regarded  as  local  requirements  are  the 
outside  service  pipe  and  the  introduction  of  meter  boards.  These 
are  unquestionably  necessary  rulings,  and  while  not  specially 
mentioned  in  the  Code  as  compulsory,  they  are  a  very  wise  and 
popular  requirement.  The  meter  board  is  merely  a  matter  of 
finishing  the  job  and  is  fully  explained  in  our  No.  12  Bulletin, 
copies  of  which  can  be  obtained  for  the  asking,  and  which 
have  already  been  distributed  in  large  numbers  throughout  the 
various  supply  houses  and  to  contractors  in  the  city.  I  feel 
that  the  expressions,  together  with  the  ilhistrations  shown  oh 
this  bulletin,  require  no  further  enlarging  upon. 

The  question  of  the  outside  service  pipe  has  a  two-fold  object, 
one  being  that  the  overhead  service  is  dispensed  with,  thereby 
removing  objectionable  cut-outs,  switches  and  meters  from  be- 
hind curtains  and  the  tramping  of  meter  readers  through  peo- 
ple 's  private  bedrooms,  often  in  the  morning  before  they  are  up, 
to  say  nothing  of  the  unsightliness  thereof,  and  on  the  other 
hand  it  brings  all  the  wiring  down  to  the  basement,  so  that  the 
meter  can  be  installed  in  a  convenient  place  to  read  and  is 
always  ready  to  connect  to  an  underground  service  at  any  later 
date.  Outside  of  these  two  points  I  should  be  very  plased  to 
discuss  any  further  suggestions  in  our  bulletins,  which  are  claim- 
ed to  be  beyond  the  contention  of  the  Code.  In  the  meantime,  I 
will  proceed  with  other  points  and  quote  my  justification  from 
the  Code  for  so  doing.  I  will,  therefore,  take  up  the  question 
of  motor  enclosures. 

Metallic  Enclosures. 

I  have  heard  it  frequently  stated  that  there  was  no  authority 
in  the  Code  for  calling  for  metallic  enclosures.  As  a  contra 
diction  to  this  I  will  direct  my  hearers  to  Clause  "f, "  Rule  No. 
8.  This  clause  states  distinctly  that  if  deemed  necessary  the 
motor  must  be  enclosed  in  an  approved  case.  In  reading  the 
fine  print  note  which  enlarges  on  this  rule,  the  last  clause  states 
that  from  the  nature  of  the  question  the  decision  as  to  details 
of  construction  must  be  left  to  the  Inspection  Department  hav- 
ing jurisdiction  to  determine  in  each  instance.  I,  therefore, 
think  that  it  is  up  to  me  in  this  case  to  decide  upon  the  man- 
ner in  which  this  enclosure  is  to  be  constructed.  Taking  all 
things  into  consideration,  I  do  not  believe  that  there  is  any- 
thing more  generally  satisfactory  than  the  type  of  enclosure 
which  I  have  called  for  in  this  city.  This  enclosure  is  venti- 
lated, is  readily  accessible,  oil-tight  and  fireproof,  so  that  I 
fail  to  see  where  it  can  be  improved  upon.  We  of  course  would 
not  call  for  an  enclosure  of  this  description  with  an  induction 
or  iron-clad  completely  enclosed  motor,  nor  would  I  call  for  it 
where  a  motor  was  located  in  perfectly  fireproof  rooms  and 
where  there  was  no  collection  of  rubbish  or  dust.  It  is  a  ques- 
tion where  a  little  horse  sense  is  required,  and  if  I  haven't  any 
ordinary  sense  I  hope  at  least  that  I  have  some  horse  sense. 

Reinforced  Cord. 

Another  most  important  point  and  one  which  no  doubt  is  in 
the  minds  of  those  present,  is  the  interpretation  on  the  use  of 
reinforced  cord.  According  to  the  National  Code  the  use  of 
reinforced  cord  is  compulsory  in  all  places  other  than  where  it  is 
short  enough  to  hang  freely  in  the  air  and  cannot  be  hung  over 
nails,  pipes  or  machinery.  In  order  for  cord  to  be  long  enough 
so  that  it  may  be  subjected  to  this  treatment,  it  need  not  be 
very  long,  and  even  were  it  originally  installed  so  that  it  would 
hang  straight  down  some  three  or  four  feet  from  the  ceiling  it 
is  quite  long  enough  and  invariably  is  hung  on  nails  and  sub- 
jected to  various  classes  of  injury  with  which  we  are  all  so 
familiar.  On  the  other  hand,  in  figuring  on  work  or  even  where 
the  engineer  is  specifying  work,  one  man's  idea  may  be  that  a 
three  foot  cord  is  satisfactory  for  ordinary  cord,  whereas  an 
other  man  may  think  that  it  is  not,  so  that  in  relying  upon  the 
Code  interpretation  the  engineer,  contractor  or  other  jiarties  in- 
terested after  all  must  rely  upon  the  interpretation  of  the  In- 
spector, which,  if  he  were  one  of  the  arbitrary  type  of  gentle- 
man previously  referred  to.  might  easily  rule  out  flexible  cord 
on  the  ground  that  it  might  not  always  hang  freely  in  the  air. 
It  therefore  behooves  us  to  interpret  the  rule  so  th.nt  there 
cannot  be  any  doubt  upon  what  is  expected  and  roqnire<l.  I, 
therefore,  submitted  the  question  to  all  the  contractors  and 
supply  dealers  interested,  and  with  only  one  or  two  exceptions, 
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one  of  which  was  a  well-known  sujjply  house,  who  in  some  way 
or  another  overlooked  the  question,  I  really  had  but  one  unfav- 
orable reply  to  the  question  as  to  whether  the  rule  should  go 
into  force  or  not.  On  June  1  this  rule  became  operative,  and 
we  are  now  busily  engaged  in  seeing  that  it  is  enforced.  I 
firmly  believe  that  the  uniform  interpretation  of  this  rule  will 
be  ultimately  l)eneficial,  and  1  am  further  convinced  that  there 
is  far  too  much  liberty  and  license  in  tlie  use  of  flexible  cord 
under  all   conditions. 

The  Proper  Kinds  of  Wire. 

We  will  next  take  up  the  question  of  wire.  Mj'  interpreta- 
tion of  the  Code  is  that  all  inside  wiring  with  one  exception 
should  be  approved  rubber  covered  wire,  the  one  exception  being 
that  in  very  dry  or  inflammable  locations  slow  burning  wire 
should  be  used.  This  of  course  must  not  in  any  way  be  con- 
strued to  affect  in  any  way  the  use  of  paper  cable,  which  has 
its  own  special  use.  The  use  of  ordinary  weatherproof  wire 
has  no  excuse  inside  any  structure,  unless  it  be  for  electric 
bells  or  work  of  a  similar  nature.  In  taking  up  these  que.stions 
of  specialties,  I  do  not  think  it  is  well  to  pass  over  the  require- 
ment on  coudulets.  I  have  had  it  said  that  we  should  not  speci- 
fy any  particular  make  of  fitting,  as  it  would  censequently 
tend  to  increase  the  sale  for  any  one  particular  maker.  This 
contention  is  perfectly  justifiable  and  we  would  not  undertake 
to  call  for  (inything  which  would  create  a  monopoly.  In  all 
our  ruling  on  condulets  we  have  always  stated  that  fittings  in 
the  form  of  condulets  or  equally  satisfactory  devices  could  be 
used.  I  must  say  frankly,  however,  that  at  the  time  this  Bulle- 
tin was  issued  I  had  not  seen  anyth'rg  that  was  in  the  same 
class  with  these  fittings,  and  the  object  in  calling  for  them  was 
that  in  all  cases  where  wires  issue  from  the  open  ends  of  con- 
duit they  should  be  installed.  Before  the  introduction  of  these 
devices  wires  were  allowed  to  issue  from  conduits,  often  being 
very  hard  pressed  on  the  edge  of  the  bushing,  which  when  found 
in  very  dry  or  dirty  locations  was  regarded  as  a  fire  hazard  and 
is,  I  am  convinced,  a  fire  hazard;  in  fact,  T  know  of  at  least  one 
fire  which  has  been  caused  by  this  defect  since  I  have  been 
Inspector.  It  is,  therefore,  better  from  every  point  of  view  a.s 
well  as  from  an  artistic  viewpoint  to  have  the  wires  brought 
out  from  conduits  through  fittings  of  this  nature,  and  I  am 
most  gratified  in  being  able  to  state  that  I  have  had  less  trouble 
in  having  this  idea  adopted,  although  there  is  as  a  matter  of 
fact  no  specific  demand  in  the  Code  for  its  use.  The  value  of 
this  fitting  was  so  approved  that  it  did  not  require  a  great  deal 
of  energy  in  having  it  readily  adopted  by  both  the  consumer 
and  the  contractor,  and  there  is  hardly  a  proposition  that  they 
will  not  readily  take  care  of  if  the  worker  understands  their 
use.  I  have  heard  it  stated  also  that  supply  dealers  and  con- 
tractors were  at  a  loss  to  know  why  I  would  not  pass  various 
forms  of  English  tumbler  switches.  For  the  edification  of  the 
trade  at  large  I  might  say  that  it  is  only  during  the  last  few 
weeks  that  I  have  ever  had  the  question  of  tumbler  switches 
brought  to  my  notice.  I  only  obtained  samples  of  these  switches 
by  asking  for  them,  and  outside  of  this  one  instance  I  have 
never  had  .samples  of  English  tumbler  switches  submitted  to 
me  by  supply  dealers  in  Canada  or  United  States.  Be  it  said, 
however,  and  understood  that  personally  I  think  the  English 
tumbler  switch  is  an  extremely  nice  and  desirable  switch  in 
every  respect,  and  that  where  they  are  constructed  with  the 
insulated  roller  and  the  fibre  lined  cover,  they  will  be  passed 
as  any  other  switch,  none  of  which  I  prefer  any  more  than  an 
approved  push  flush  switch,  which  for  concealed  work  is,  I  be- 
lieve, a  peer  of  them  all. 

Transformers  Inside  Buildings. 

I  think  the  next  point  of  importance  is  the  use  of  transform- 
ers inside  the  walls  of  any  building  of  any  description.  This  is 
a  point  upon  which  I  have  "got  up  against"  even  the  consult- 
ing engineer,  and  because  I  refused  to  pass  a  large  risk  where 
transformers  had  been  installed  inside  the  building  the  ruling 
was  considered  as  a  lot  of  nonsense,  and  that  such  a  thing  as 
danger  or  loss  of  fire  from  this  cause  was  problematical.  It 
might,  therefore,  be  interesting  to  consulting  engineers  gener 
ally  to  know  that  even  if  it  is  problematical,  nonsensical,  or  any 
other  adjective  which  could  be  satisfactorily  applied,  the  Un 
derwriters  do  not  want  transformers  inside  their  risk,  and  I  am 
prepared  to  state  that  the  Factory  Mutual  Insurance  Companies 
regard  this  matter  in  exactly  the  same  way  as  we  do.  I  can 
hear  some  people  .saying,  "Why?'  I  emphasize  the  word 
"some"  because  T  am  quite  sure  the  "some"  is  a  small  one. 
Xevertheless,  it  is  very  a[)parent  to  any  one  that  a  boiled  over 
transformer  which  has  become  ignited  and  which  is  very  likely 
to  become  ignited  under  those  conditions  could  do  an  enormous 
amount  of  damage  in  some  risks.  We  do  not  have  to  depeml 
entirely    upon    flame    and    combustion    to    constitute    heavy    fire 


losses,  in  fact  it  is  generally  smoke  and  water  which  most 
largely  contributes  to  all  fire  losses.  It  is  true  that  the  number 
of  losses  from  boiled  over  transformers  is  not  great,  but  the 
fact  that  such  a  thing  can  occur  is  all  the  evidence  that  is 
necessary  to  warrant  us  in  being  on  the  safe  side;  in  other 
words,  "it  is  better  to  be  sure  than  sorry."  Where  it  i.s  neces- 
sary owing  to  every  other  resource  having  become  exhausted  to 
place  transformers  inside  the  building,  they  should  be  located 
only  in  cement,  brick  or  other  absolutely  fireproof  enclosure 
located  on  the  ground  only,  so  that  they  can  be  readily  drained 
and  conveniently  ventilated.  These  enclosures  should  be  access- 
ible only  from  the  outside,  that  is  to  say,  that  the  entrance  door 
for  opening  should  open  to  the  outside  air  only,  so  that  the 
transformer  could  boil  over  and  catch  fire  and  no  smoke  or 
burning  oil  could  enter  the  building.  This  is  a  first-class  ar- 
rangement according  to  our  way  of  looking  at  it. 

Induction  Motors. 

Passing  on  from  transformers  to  induction  motors,  T  think  it 
is  worth  while  mentioning  my  belief  that  the  most  satisfactory 
method  of  installing  a  starting  and  controlling  apparatus  in 
connection  therewith  is  to  install  them  entirely  in  a  fireproof 
cabinet,  that  is  to  say,  that  the  auto  starter,  fuses  and  switch 
should  lie  in  a  fireproof  cabinet.  I  do  not  think  there  is  any- 
thing better  in  this  case  than  a  galvanized  iron  one,  con- 
structed of  heavily  riveted  iron  with  a  spring  catch,  and  re- 
ferring to  the  question  of  heavily  riveted  iron  with  a  spring 
catch,  and  referring  to  the  question  of  switch,  I  think  that 
every  individual  motor  in  an  installation  should  have  a  knife 
switch  independent  of  the  auto  starter,  and  that  they  should  be 
fused  on  both  sides  of  the  starter.  In  this  and  all  other  cases 
where  motors  are  under  consideration,  either  direct  or  alternat- 
ing, I  believe  that  the  starting  and  controlling  apparatus  should 
always  be  enclosed  in  fireproof  cabinets.  No  matter  how  per 
feet  the  switches  and  fuse  holders  may  be  they  will  always  be 
subjected  to  rough  usage,  exposure  to  mechanical  injurj'  and  a 
substitution  of  fuse  wire  where  cartridge  fuses  are  intended  to 
go.  This  is  also  in  line  with  the  National  Code,  where  enclos- 
are  referred   to  under  Eule  No.   8,  section  "d." 

I  do  not  know  of  any  other  points  in  connection  with  the 
local  interpretation  of  the  National  Code  which  can  in  any  way 
be  constructed  as  being  personal  or  in  any  way  distinct  from 
the  intention  and  rulings  of  the  National  Code.  There  is  a 
point,  however,  with  which  the  Inspector  is  frequently  con- 
fronted, and  that  is,  that  in  some  individual  cases  well-estab- 
lished and  long-enforced  rules  may  appear  quite  unnecessary.  It 
is  only  during  the  last  few  weeks  that  I  was  called  upon  to  make 
final  inspection  upon  a  large  installation.  This  installation  was 
fed  from  overhead  wires  run  down  from  the  pole  in  conduit  into 
an  xmderground  vault  and  from  thence  into  the  building  in  tile 
duct.  .\t  the  pole,  which  was  some  two  hundred  feet  from  the 
building,  there  had  been  provided  a  wooden  box  with  fuses  to 
protect  the  entire  installation.  Immediately  at  the  point  of 
entrance  to  the  building  in  the  basement,  the  cables  entered  an 
iron  conduit  and  were  conveyed  from  there  a  great  distance 
through  the  building  to  the  switchboard.  Under  Ttule  No.  22 
"a"  I  called  for  main  line  switch  and  fuses  at  this  point,  that 
Is  to  say,  at  the  point  where  the  underground  wires  entered  the 
building  and  commenced  the  long  run  in  conduit.  There  was 
more  or  less  conflicting  opinion  on  my  ruling  of  this  question, 
and  T  believe  it  to  be  of  sufficient  importance  to  serve  as  an 
illustration  as  to  the  why  and  wherefore  of  some  of  the  Code 
interpretations.  The  point  at  issue  was  that  these  wires  were 
already  fused  out  on  the  street  at  the  pole,  consequently  it  was 
not  necessary  to  install  main  line  switch  and  fuses  again  at  the 
Iioiiit  of  entrance.  As  a  matter  of  fact.  T  did  not  suppose  that 
it  w.-is  going  to  improve  the  fire  hazard  particularly  in  having 
I  lie  rule  strictly  enforced  at  this  point,  but  as  I  have  the  highest 
respect  for  the  parties  with  whom  the  difl'erences  of  opinion 
exists,  T  hoped  to  defend  my  position  in  stating  that  T  was  per- 
fectly justified  in  standing  firm  on  this  requirement.  In  the 
first  place  the  rule  is  a  positive  one,  there  being  no  "should" 
or  "may"  proviso  to  deal  with,  the  rule  stating  postively  that 
the  switch  must  be  placed  on  all  service  wires.  Again,  should 
we  overlook  or  give  way  to  a  positive  rule  in  a  large  installa- 
tion which  in  turn  has  been  carried  out  by  a  large  contractor, 
the  inspector  would  have  to  contend  with  objections  from 
smaller  contractors,  who  are  only  too  ready  to  throw  such  a 
thing  back  at  one  when  they  are  called  upon  to  install  service 
switches  on  their  work,  notwithstanding  the  fact  that  their 
liroposition  may  be  a  totally  different  one  to  this,  .\gain.  T  be 
lieve  that  it  would  be  more  convenient  when  necessary  to  re 
place  main  fuses,  to  be  able  to  reach  them  conveniently  from 
the  inside  of  the  building  rather  than  be  obliged  to  seek  a  lad- 
der and  climb  up  some  twenty  feet  above  ground  on  possibly  a 
rainy  or  stormy  night  to  handle  heavy  fuses.     Just  such  points 
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as  this  often  create  a  good  deal  of  discussion,  and  the  inspector 
is  sometimes  considered  arbitrary,  but  I  think  when  the  mat- 
ter is  fairly  discussed  and  looked  at  from  all  sides  that  there  is 
nothing  arbitrary  about  it.  The  contractor  undertakes  in  his 
contract  to  do  the  work  to  the  entire  satisfaction  of  the  Fire 
Underwriters.  We  therefore  feel  that  there  should  not  be  any 
opening  for  debate  on  such  a  point  as  this.  I,  however,  have 
submitted  these  points,  together  with  other  f)oints  already 
touched  upon  in  this  paper,  and  I  shall  be  pleased  to  hear  any 
discussion  which  may  take  place  thereon. 

At  the  conclusion  of  Mr.  Strickland's  paper.  President  Kelsch 
said:  Mr.  Strickland  has  remarked  that  the  western  interests 
did  not  see  fit  to  take  the  time  to  go  to  the  meetings  held 
by  the  Underwriters  in  the  east.  As  I  said  before,  the  meet- 
ings are  held  by  the  Underwriters  joining  with  the  representa- 
tives of  electrical  associations.  It  might  be  well  to  bring 
forth  the  fact  that  this  Association  has  never  sent  a  repre- 
sentative to  those  meetings  to  my  knowledge.  I  think  it  would 
be  advisable  for  this  Association  to  have  a  representative  at- 
tend  those  meetings. 

Objections  to  Fireproof  Case  for  Auto  Starters. 

Mr.  Strickland  touches  on  one  point  in  his  paper  that  I 
cannot  let  go  by  without  saying  a  few  words.  He  refers  to 
the  advisability  of  installing  the  controllers  for  induction 
motors  in  a  metal  case.  Now,  I  hope  Mr.  Strickland  is  not 
serious  on  that  point.  In  Montreal  we  have  almost  2,000  in- 
duction motors  on  our  system,  aggregating  44,000  h.p.;  45  per 
cent,  are  under  5  h.p.  and  have  no  auto-starters;  55  per  cent. 
of  these  motors  have  auto-starters.  I  made  an  effort  to  ascer- 
tain before  leaving  Montreal  if  we  had  ever  had  any  trouble 
of  any  kind  from  an  auto-starter,  such  as  fire,  or  any  damage 
of  any  kind  due  to  the  auto-starter  being  exposed  and  not  en- 
closed in  an  iron  case,  and  my  information  was  that  they  have 
had  no  trouble  of  any  kind  such  as  would  interest  the  Fire 
Underwriters.  We  have  had  bad  contacts  in  auto-starters  and 
we  have  had  coils  burn  out,  but  we  have  never  had  anything 
happen  to  an  auto-starter  that  would  have  been  protected  or 
overcome   if  it   had   been   put  in   an   iron   case. 

Mr.  W.  L.  Bird,  manager  and  secretary  of  the  Kaministiquia 
Power  Company,  Limited,  writes  to  "The  Canadian  Electrical 
News"  regarding  Mr.  Strickland's  paper  as  follows:  Referring 
to  July  number,  page  18,  of  the  'News,"  Mr.  Strickland  brings 
out  the  point  that  all  auto  starters  should  be  installed  in  a  fire- 
proof case.  We  presume  this  protection  refers  to  fuses  and 
switches  only,  as  we  have  yet  to  hear  of  fires  originating  from 
this  source,  where  auto  starters  were  properly  installed. 

Though  there  may  have  been  an  isolated  case,  the  contingency 
to  provide  against  seems  very  remote,  compared  with  the  cost 
of  proposed  fireproof  cases  throughout.  We  trust  that  we  have 
misunderstood  Mr.  Strickland's  paper,  or  that  the  above  is  due 
to  a  typographical  error,  as  we  believe  the  question  to  be  one 
of  considerable   importance  to  all   operating  companies. 

Mr.  H.  U.  Hart,  chief  engineer  of  the  Canadian  Westinghouse 
Company,  also  writes  to  "The  Canadian  Electrical  News"  re- 
garding Mr.  Strickland's  paper.  He  says:  I  have  read  Mr. 
Strickland's  letter  published  on  page  18  of  the  July  number  of 
"The  Canadian  Electrical  News,"   in  which  he  states: 

"The  most  satisfactory  method  of  installing  a  starting  and 
controlling  apparatus  in  connection  therewith  (polyphase  mo- 
tors), is  to  install  them  entirely  in  a  fireproof  cabinet,  that  is  to 
say,  the  auto  starter,  fuses  and  switch  should  be  in  a  fireproof 
cabinet." 

1  believe  it  would  be  an  undue  hardsliip  to  users  of  poly- 
phase motors  for  the  Canadian  Fire  Underwriters  to  insist  that 
auto  starters  be  intsalled  in  an  additional  fireproof  cabinet,  as 
the  standard  makes  of  auto  starters  are  now  entirely  enclosed 
in  cast  iron  boxes.  I  have  never  seen  or  heard  of  any  trouble 
which  would  increase  the  fire  risk  due  to  the  operation  of  auto 
starters.  If  the  coils  should  become  short  circuited  or  if  there 
would  be  arcing  at  the  switch  due  to  poor  contacts,  the  cast  iron 
box  which  completely  encloses  the  auto  starter  would  prevent 
fire  resulting.  I  agree  with  Mr.  Strickland  that  the  fuses  and 
cutouts  should  be  installed  in  a  fireproof  cabinet. 


Trade  Enquiries. 

The  Dominion  Government  Trade  and  I'ummerce  reports  con- 
tain the  following  trade  enquiries.  Readers  of  "The  Canadian 
Electrical  News"  may  obtain  the  names  of  enquirers  by  writing 
us.      State   number   of   enquiry. 

1042.  Agency. — A  London  firm  manufacturing  electric  cables 
wishes  to  be  placed  in  communication  with  parties  in  Canada 
who  might  be  prepared  to  take  up  their  agency. 

7.54.  Engineering  Goods. — A  firm  of  engineers'  agents  is  de- 
sirous of  receiving  catalogues  from  Canadian  firms  making  any 
engineering  goods  or  a]i]>liances  suitable  for  f^nglish  use. 

S1.51.  Lamps  and  Electric  Fittings. — Inquiry  has  been  received 
from  the  London  office  of  a  Birmingham  manufacturer  of  lamps 
and  electric  fittings  for  the  names  of  Canadian  buyers  of  such 
goods. 

1082.  Electric,  Steam  and  Hand  Cranes. — Inquiry  has  been  re- 
ceived from  a  Scottish  manufacturer  of  electric,  steam  and  hand 
cranes  of  every  description  for  the  names  of  likely  buyers  in 
Canada. 

A  Manchester  firm  manufacturing  electrical  assessories,  switch 
gear  and  ironclad  goods  of  every  description  desires  correspon- 
dence with  enterprising  firms  importing  these  materials.  The 
specialties  include  a  watertight  ironclad  plug  and  socket,  suit- 
able for  mining,  etc.,  and  fuses  for  shiplighting.  Persons  inter- 
ested should  address  "J.  H. "  care  Canadian  Electrical  News, 
Toronto. 


It  is  reported  that  the  municipal  power  plant  at  Bonnington, 
nine  miles  west  of  Nelson,  on  the  Kootenay  river,  of  ^.5Cl()  horse 
power,  which  supplies  the  city  with  light  and  power  for  tram- 
way and  industries,  has  been  taken  over  by  the  city  of  Nelson. 
The  needs  of  the  city  are  growing  so  fast  that  a  second  unil 
has  become  necessary,  and  a  by-law  will  be  submitted  this 
month  for  the  jiurpose.  The  plant 's  capacity  will  be  doubled 
by  this  time  next  year. 


Sparks. 

The  new  branch  telephone  line  from  New  Westminster  to 
Buruaby  lake  has  been  compelted  and  will  be  put  into  commis 
sion  at  once. 

Rapid  progress  is  being  made  with  the  completion  of  the 
Eburne-New  Westminster  line  and  other  extensions  of  the 
B.  C.   E.  Railway. 

A  new  building  for  the  B.  C.  Telephone  Company,  which  will 
house  a  larger  switchboard,  is  now  almost  compelted  and  will 
be  in  use  in  a  few  months. 

The  Bell  Telephone  Company  has  refused  an  offer  from  the 
council  of  $25,000  for  its  equpment  at  Fort  William.  It  is  still 
considered  as  probable,  however,  that  a  bargain  will  be  made. 

The  city  clerk  of  Fort  William  has  advised  the  council  that 
E.  S.  Rutledge  and  W.  J.  Ross  have  been  ai)i)ointed  members 
to  act  on  the  board  which  will  operate  and  manage  the  electric 
street  railway  jointly  with  Port  Arthur. 

Improvements  are  about  to  be  made  in  the  Kamloops  tele- 
phone service.  Provision  is  to  be  made  for  an  increase  of  307 
in  the  number  of  telephones,  in  addition  to  which  preparations 
are  being  made  to  supply  Fruitlands  and  Tranquille. 

Mr.  James  Kent,  manager  of  the  C.  P.  R.  Telegraph  system 
in  a  recent  interview  said  that  ,ne  C.  P.  R.  was  testing  the  des- 
patching of  trains  by  telephone.  In  order  to  test  the  system 
fully,  the  line  between  Farnham  and  Montreal,  a  section  over 
which  many  trains  are  operated  daily,  particularly  in  the  early 
morning,  was  selected. 

The  town  council  of  Smith  's  Falls  has  leased  what  is  known 
as  the  Foster  Grist  mill  and  water  power  plant  for  ten  years 
at  $1,000  per  annum,  with  the  option  of  ])urchasing  within  two 
years  for  $16,000.  The  water  commissions  will  use  the  power, 
in  connection  with  the  water  |>unips,  and  thus  save  considerable 
in  the  [uirchase  of  coal. 

Tlio  Brantford  City  Council  at  a  sjiecial  meeting  recently 
decided  to  expropriate  the  plant  of  the  Western  Counties  Power 
Conijianj-,  which  is  controlled  by  Cataract  interests.  The  power 
comiiany  is  said  to  want  $37,000  for  its  equi]>ment,  but  the 
matter  will  probably  go  before  a  board  of  arbitration.  It  is 
said  also  that  the  company  will  submit  new  figures  for  the 
street  lighting  contract.    The  jiresent  figure  is  $55  per  arc  light. 

C.  Rummel,  general  manager  of  the  light  department  of  the 
B.  C.  Electric,  was  in  Chilliwack,  B.  C.  recently  completing 
arrangements  for  the  lighting  of  the  cit.v.  It  is  now  definitely 
stated  that  the  Chilliwack  Manufacturing  Company  will  furnish 
the  power  at  their  mill  on  the  other  side  of  Sardis.  Even  a 
better  service  will  be  given  Chilliwack  than  at  first  anticipated, 
it  being  considered  at  first  that  light  up  to  midnight  would  be 
sufficient,  but  now  through  an  arrangement  with  Mr.  Hall  a 
continuous  service  will  be  given. 
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i     QUESTIONS  AND  ANSWERS     | 

ooooooooooooooooooooooooooooooooooooooco 

GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS: 

1.  All  enquiries  will  be  answered  in    the  order   received,    unless  special  circum 

stances  warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should   be   in   our  hands   by 

the  close  ot  the  month  preceding  publication. 
^.     Questions  should  be  confined  to  subjects  of  general  interest.     Tht>se   pertain- 
ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
teUigent  treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
caot  be  c  onsidercd  in  this  department. 

4.  To  avoid  trouble  and  unnecessary  delay,   correspondents   should   state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the   infor- 
mation required. 

5.  In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 


Question  No.  1. — I  am  operating  a  small  lighting 
plant,  consisting  of  a  60  k.w.,  2.300  volt,  125  cycle 
generator,  and  wonld  like  to  ask  yon  -whether  it  is  best 
to  build  up  to  full  voltage  first,  or  to  throw  in  the 
switches  before  the  machine  is  up  to  speed? 

Answer. — About  the  very  best  way  to  start  such  a 
plant  as  you  describe,  or  in  fact  any  plant  that  does 
not  operate  a  24  hour  service,  is  first  to  close  all 
switches,  both  those  controlling  the  fields  as  well  as  the 
main  switch,  set  your  rheostats  at  a  point  which  will 
give  you  somewhat  less  than  normal  voltage,  and  then 
start  your  engine  or  waterwheel.  This  will  result  in 
the  potential  being  applied  to  the  system  very  gradu- 
ally, which  is  not  only  a  good  thing  as  far  as  the  insu- 
lation of  the  apparatus  is  concerned,  particularly  the 
transformers,  but  which  also  allows  anybody  who 
might  be  working  on  the  primaries,  or  be  accidentally 
or  unknowingly  in  contact  with  them,  a  chance  to  es- 
cape, as  the  gradually  I'ising  pres.sure  would  make 
itself  felt  before  it  got  to  a  dangerous  value.  Further, 
should  there  be  a  short  circuit  on  either  primary  or 
secondary,  it  would  at  once  be  noticed,  either  from  the 
ammeter  or  the  behavior  of  the  generator,  and  the 
equipment  would  tluis  be  saved  the  heavy  strains  which 
always  result  from  throwing  a  machine  running  at 
full  potential  onto  a  short  circuit,  to  say  nothing  of 
the  annoyance  of  blown  fuses,  etc. 

Conversely,  the  best  way  of  shutting  down  is  to  shut 
off  the  engine  or  wheel,  and  then,  when  everything  is 
at  rest,  or  nearly  so,  open  your  switches.  This  method 
obviates  all  .sudden  changes  in  either  the  electrical  or 
the  mechanical  stresses,  a  feature  much  to  ")e  desired. 


Question  No.  2. — In  wiring  up  compound  wound  di- 
rect current  generators,  does  it  make  any  difference 
whether  the  ammeter  is  in  the  positive  or  the  negative 
lead,  also  is  it  better  to  u.se  triple  pole  or  single  pole 
switches? 

Answer. — The  ammeters  should  all  be  connected  into 
the  negative  leads,  assuming  that  the  series  fields  are 
on  the  positive  side,  because  if  you  \>\\t  your  instru- 
ments into  the  positive  leads  they  are  then  in  j)arallel 
with  the  equalizers,  and  consequently  may  not  ex- 
hibit the  true  load  on  the  machine,  as  some  of  its  cur- 
rent may  be  going  out  through  the  eqqualizer  winding. 
Regarding  switches,  for  all  medium  sized  currents,  we 
would  suggest  a  double  i)ole  switch,  for  the  e(|ualizcr 
and  the  i)Ositi\'e,  and  a  single  f)(>le  for  thi^  negative. 
With  this  combination  the  closing  of  th('  doutile  pole 
switch  allows  the  series  field  of  that  particular  machine 
to  t)uild  up  at  the  same  time  as  the  shunt  winding, 
consequently   when   you   throw   the   machine   ontd   the 


line,  by  closing  the  single  pole  negative  switch,  you 
do  not  get  any  variation  worth  speaking  of  in  the  loads 
carried  by  the  difiierent  machines.  This  ability  to  put 
a  machine  into  parallel  with  others  without  any  sudden 
alterations  in  tlieir  respective  loads  is  a  very  desirable 
feature.  The  use  of  a  three  pole  switch,  especially 
with  highly  compounded  machines,  nearly  always 
niakes  a  generator  take  quite  a  heavy  load  the  instant 
it  is  thrown  into  parallel  with  another,  this  being  due 
to  the  sudden  increase  in  its  voltage  from  the  current 
taken  by  the  series  fields. 

In  machines  of  heavy  amperage,  especially  if  the 
switchboard  be  any  great  distance  from  the  generators, 
it  is  desirable  to  use  single  pole  switches,  one  each  for 
negative,  positive  and  equalizer.  The  latter  can  then 
be  placed  on  the  machine  itself,  or  on  a  pedestal  near 
it,  thus  decreasing  the  wiring,  as  the  equalizer  need 
not  then  go  to  the  switchboard  at  all.  Besides  this, 
due  to  the  lesser  drop  of  the  shortened  equalizer,  the 
machines  will  compound  more  readily. 


Question  No.  3. —What  is  a  reliable  test  for  water 
in  transformer  oil,  and  if  it  is  found,  how  can  it  be 
removed  ? 

Answer. — As  water  is  of  higher  specific  gravity  than 
oil,  it  will  generally  be  found  at  the  bottom  of  a  trans- 
former. This  means  that  in  taking  out  a  sample  for 
test  you  should  be  most  careful  to  get  some  from  the 
bottom  of  the  transformer,  or  the  oil  barrel,  though 
it  is  of  course  desirable  to  take  some  from  other  parts 
as  well.  A  fairly  simple  way  to  test  for  water  is  to 
plunge  a  red  hot  iron  rod  into  the  sample,  if  water  be 
present  it  will  be  turned  into  steam  with  a  series  of 
little  explosions.  Another  way  is  to  heat  some  copper 
sulphate  crystals  until  they  disintegrate  into  a  white 
powder,  and  then  pour  the  powder  into  the  sample  to 
be  tested.  If  it  turns  blue  again,  or  even  shows  a 
bluish  tinge,  you  can  be  fairly  sure  that  water  is  pres- 
ent. Of  course  the  most  reliable  test  of  all  is  to  make 
a  high  voltage  reading  on  the  oil  and  find  what  poten- 
tial it  will  stand  before  breaking  down.  It  is  usual  to 
place  the  electrodes,  which  are  immersed  in  the  sample 
under  test,  about  200  mills  apart,  under  which  condi- 
tions dry  oil  will  not  break  down  until  a  pressure  of 
about  20,000  to  .30,000  volts  has  been  ajiplied,  the  exact 
figures  depending  on  the  tyi)e  of  oil  under  test. 

If  water  be  found  present  the  best  way  to  remove  it 
is  to  heat  the  oil  and  thus  drive  out  the  moisture  in  the 
shape  of  vapor.  The  process  is  much  facilitated  by 
passing  air  through  the  oil  at  the  same  time.  This 
can  l)e  obtaiiu'd  from  any  source  of  air  pressure  that  i.s 
handy,  such  as  an  air  pump,  or  even  a  blacksmith's 
bellows.  If  you  can  Tiialvc  arrangeincnts  fo  pass  the 
air  over  calcium  diloride  that  will  ensure  that  it  itself 
is  perfectly  dry  before  it  enters  the  transformer,  heat- 
ing it  is  also  an  advantage,  especially  in  extra  high 
voltage  work.  The  oil  can  be  heated  by  putting  a 
resistance  coil  into  the  tank,  and  passing  cur- 
rent through  it,  by  a  fire  outside  the  tank,  or  by  short 
circuiting  one  of  tiie  windings  of  the  t ransfoniici',  and 
applying  a  low  alternating  voltage  to  the  otiier,  just 
sufficient  to  make  about  full  load  current  flow  in  the 
windings.  Tliis  should  be  adjusted  as  may  be  neces- 
sary until  the  oil  rea(!hes  a  t(Miii)erature  of  say  <S0  ({{•- 
grcis  to  100  degrees  Centigrade 


Van    .Alstync    &    UillK,    Iliiiiiilton,    Out..    (Icaicrs    in    gas    and 
electrical  sn)ii)iii>H,  arc  rejiorted  to  have  dissolved. 


British    Columbia's   Cedar    Makes    Splendid    Poles 


British  Columbia  is  known  for  its 
splendid  forest  trees,  probably  as 
much  as  for  any  of  its  natural  pro- 
duets.  The  British  Columbia  cedar, 
from  which  splendid  telephone  poles 
are  made,  grows  straight  and  round 
to  a  great  height.  The  Lindsley 
Brothers  Company,  a  registered  Ca- 
nadian corporation  with  head  offices 
in  Spokane.  Wash.,  are  now  going 
into  the  market  with  a  larger  stock 
of  telephone  poles  than  they  ever 
carried  before,  the  total  being  near- 
ly 150,000  poles.  In  Canada  they  di- 
rect their  operations  from  Nakusp, 
B.  C,  where  they  have  a  large  yard 
stocked  with  about  20.000  poles.  At 
Summit  Lake  they  have  15,000  poles 
and  as  many  more  are  now  arriving. 
The  company  claim  to  be  the  only 
pole  "specialists"  doing  business  in 
B.  C.  timber,  and  they  name  deliver- 
ed prices  to  any  point,  making  a 
specialty  of  seasoning  their  poles 
throughout  before  shipment.  They 
keep  in  stock  poles  of  all  sizes  from  five-inch  twenty- 
five'  feet  to  eighty  feet.  The  company  claim  that  the 
western  pole  is  capable  of  being  shipped  into  the  east- 
ern market  in  competition  with  eastern  prices  and  that 
the  buyers  obtain  a  superior  pole.  They  have  been 
in  operation  now,  for  fifteen  years,  and  with  a  manager 
in  charge  of  every  yard,  inspecting  the  poles  when 
they  arrive  and  when  they  are  shipped,  they  are  able 
to  produce  splendid  poles.  They  also  are  equipped 
to  furnish  cross  arms  from  their  factory  in  Portland, 
Oregon,  the  heart  of  the  Douglas  fir  country.  This 
factory  is  equipped  entirely  with  modern  machinery 
and  manufactures  only  Douglas,  red  fir  cross  arms. 
Mr.  G.  L.  Lindsley  represents  the  company  at  Chicago, 
where  their  eastern  sales  office  is  located  in  the  IMonad- 
nock  Block. 

Idaho  and  British  Columbia  cedar,  the  company 
claim,  are  identically  alike  in  quality  and  appearance. 
They  state  that  it  is  a  misnomer  to  refer  to  "western  ce- 
dar" as  "red  cedar,"  because  the  timber  is  not  red  and 
the  odor  is  radically  different  from  the  Tennessee  red 
cedar.  It  is  also  darker  in  color  than  Michigan  or 
Ontario  cedar.  Western,  or  British  Columbia  cedar 
is  noted  for  its  great  height,  straightiiess  and  round- 
ne.ss.  In  some  cases  although  the  butis  do  not  equal 
in  size,  those  of  eastern  c(>dar,  the  company  state  that 
they  make  up  in  strength  what  they  lack  in  girth. 

The  Lindsley  Company  claim  to  be  the  originators 
of  the  term  "Western  Cedar,"  having  adopted  it  in 
their  advertisements  eight  years  ago,  and  also  to  l)e 
the  original  shippers  and  introducers  of  wes1(>rn  jioles 
into  the  east,  having  been  carrying  on  this  class  of 
business  for  nearly  ten  years.  They  state  that  llie 
western  pole  has  withstood  the  test  of  strength  every- 
where, and  that  it  is  being  specified  for  its  durability 
and  strength  in  preference  to  other  classes,  particular- 
ly in  the  United  States  where  Michigan  white  cedar 
and   western    cedar  have   been    put   to   a   comparative 


A  Load  of  70  to  75  Foot  Western  Poles. 

test,  with  tile  following  results.  Two  samples  of  ilichi- 
gan  white  cedar  both  cracked  and  broke  at  a  pressure 
of  900  for  the  first  sample  and  800  for  the  second. 
Pour  samples  of  western  cedar  cracked  and  broke  at 
the  following  pressures:  No.  1.  1,600;  No.  2,  1,100;  No. 
3.  1,400;  No.  4,  1,100.  The  tests  were  made  at  the 
Pittsburg  testing  laboratory.  Sections  number  one  in 
both  ]\Iichigan  and  western  cedar  were  cut  from  the 
biitts  of  the  poles  after  being  seasoned  at  the  point, 
six  feet  from  the  butt,  so  as  to  get  ground  line  re- 
sistance. The  No.  2  samples  were  taken  five  feet  from 
the  top  so  as  to  get  resistance  at  cross  arms. 

Shippers  of  "western  cedar"  have  adopted  the  official 
specifications  in  use  by  the  Idaho  Cedarmen's  Associa- 
tion. According  to  these  specifications,  for  sizes  from 
four-inch  twenty-feet,  and  upwards,  poles  must  be  cut 
from  live,  growing  cedar,  peeled,  knots  trimmed  close, 
butts  and  tops  sawed  sq\iare.  tops  to  be  sound  and  to 
measure  as  follows  in  circumference:  4-inch  poles.  12 
inches;  5-inch  i)oles,  15  inches;  6-inch  poles  I8I/)  inches; 
7-inch  poles,  22  inches;  8-inch  poles,  25  inches;  9-inch 
poles.  28  inches;  10-inch  poles,  31  inches.  No  pole  is 
to  have  more  than  one  crook,  which  shall  be  one  way 
only  with  a  sweep  not  greater  than  1  inch  to  ever.v 
6  feet  in  length.  Butt  rot  in  the  centre,  including 
small  rig  rot  is  not  to  exceed  ten  per  cent,  of  the  area 
of  the  butt.  Butt  rot  which  impairs  the  strength  of 
the  pole  above  ground  is  a  defect.  Large  knots,  if 
sound  and  trimmed  smooth  are  not  a  defect. 

'IMie  illustration  accompanying  this  article  shows  a 
load  of  70  to  75  foot  western  poles.  The  company 
claim  that  their  yards  in  British  Columbia  are  in  a  class 
by  themselves,  because  they  seldom  see  a  pole  with  a 
rotten  butt  or  \op.  Under  the  regulations  outlined 
above,  and  with  the  benefit  of  the  test  results  also 
exjilained.  this  company  should  confidently  look  for- 
ward  to    extending   their   Canadian    business    conlinu- 
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Personals. 

Mr.  Clyde  K.  Green,  traction  inanager  of  the  Do- 
minion Power  &  Transmission  Company,  Hamilton,  has 
been  appointed  master  of  construction.  Mr.  Fred  B. 
Griffith  had  been  temporarily  appointed  superinten- 
dent of  traction,  with  ^Ir.  Jolui  Giltson  as  assistant. 


President  R.  B.  Benjamin  of  the  Benjamin  Electric 
Manufacturing  Company.  Chicago,  has  gone  to  Lon- 
don, England,  to  establish  a  branch  office  and  factory 
for  manufacturing  and  handling  their  wireless  clust- 
ers and  lighting  specialties  abroad.  He  is  accompa- 
nied by  Jlr.  B.  J.  Grigsby  of  the  Engineering  Depart- 
ment, who  will  be  left  in  charge  upon  Mr.  Benjamin's 
return.  A  stay  of  from  imu-  to  five  weeks  is  contem- 
plated. 


]\Ir.  Edward  B.  Merrill's  many  friends  in  Toronto 
will  be  glad  that  lie  has  returned  to  the  city  and  has 
opened  an  office.  He  occupied  the  position  in  Winni- 
peg of  electrical  and  chief  assistant  engineer  on  the 
Winnipeg  Hydro  Electrical  Development  Company. 
Before  going  to  Winnipeg  he  was  in  Toronto,  and  was 
connected  with  the  Toronto  Niagara  Power  Company 
during  their  construction  period.  He  will  take  up  con- 
sulting engineering  and  give  attention  to  hydro-elec- 
tric and  other  similar  engineering  undertakings.  Mr. 
Merrill's  experience  in  Europe  and  the  United  States, 
as  well  as  in  Canada,  and  his  status  as  a  graduate 
of  Toronto  University,  both  in  arts  and  engineering, 
render  him  one  of  the  best  equipped  Canadian  engi- 
neers in  the  profession. 


Mr.  and  I\Irs.  D.  K.  McLaren  of  IMontreal  celebrated 
the  53rd  anniversary  of  their  marriage  on  July  30th 
and  both  are  enjoying  the  best  of  liealth.  Mr.  Mc- 
Laren is  president  of  D.  K.  McLaren.  Limited,  man- 
ufacturers of  leather  belting  and  mill  supplies,  and 
has  been  in  the  leather  business  for  the  pa.st  sixt.y  years. 
He  .still  takes  an  active  part  in  the  business.  On  ac- 
count of  the  enormous  expansion  of  his  business,  it 
was  formed  into  a  joint  stock  company  in  the  early 
part  of  1907.  I\Ir.  McLaren's  sons,  W.  Fred  j\IcLaren 
and  R.  M.  W.  McLaren,  who  have  been  associated  with 
him  for  the  past  twelve  years,  were  appointed  vice- 
l)resident,  and  secretary  and  managing  director  of  the 
comi)any.  "The  Electrical  News"  joins  Mr.  and  Mrs, 
McLaren's  many  friends  in  wishing  Ihora  many  more 
years  of  hapi)y  wedded  life. 


Trade  Notes. 

Electric  Specialties,  Limited,  Toronto,  have  been 
awarded  the  contract  for  dry  batteries,  by  the  Govern- 
ment of  Alberta,  for  "x  cells."  This  is  a  gratifying 
illustration  to  the  company,  of  the  excellence  of  their 
goods  in   competition  with  others. 


E.  J.  Haughton,  formerly  with  the  C.  P.  R.  Telegraph 
Company  for  a  numi)er  of  years,  and  now  in  charge 
of  the  Dominion  Government  radio-telegraph  station 
at  Gonzales  hill,  has  been  ai)pointed  superintendent  of 
the  whole  system  on  Vancouver  Island.  At  present 
there  are  five  stations,  including  the  local  one,  the  out- 
side ones  being  at  Point  Grey,  Cape  Lazo,  Estvan  and 
Pachcna.  From  all  these  stations  Jlr.  Haughton  will 
in  future  receive  rejjorts,  the  conduct  of  the  .system  be- 
ing ])laced   in   his  hands. 

Mr.  Haughton 's  services,  ])oth  to  the  government  and 
tile  |iiililic.  (luring  the  time  he  has  been  at  the  Gonzales 
liill  stalion.  have  been  generally  ai)preciated.  and  the 
aiinotuicciiicnt  of  his  pniiinil  imi  In  the  post  of  super- 
intendent will  he  greeted  with  sat  isl'act  inn  in  all  rpiar- 
lers. 


The  Canadian  Crocker- Wheeler  Company,  Limited, 
have  sent  us  a  useful  library  file  for  the  preservation 
of  their  bulletins,  together  with  a  number  of  their 
recent  bulletins.  The  gift  is  very  welcome,  as  we  were 
beginning  to  lose  track  of  these  useful  publications 
which  come  in  from  time  to  time  and  had  no  alloted 
place.  The  file  is  substantially  made  and  bears  the 
company's  well  known  trade  mark  on  the  cover. 


Bulletin  No.  103  of  the  John  ilcDougall  Caledonian 
Iron  Works  Company,  Limited,  tells  about  their  Wor- 
thington  single  stage  turbine  pumps.  The  Worthing- 
ton  turbine  built  by  this  company  is  the  result  of  a  long 
series  of  experiments  by  their  engineers.  The  single 
stage  turbine  pump  by  means  of  the  conversion  of  the 
centrifugal  motion  of  the  water  into  potential  energy 
by  the  diffusion  vanes  is  able  to  operate  against  high 
heads.  Bulletin  No.  103  contains  a  number  of  other 
interesting  details  relating  to  the  company's  product. 


J.  F.  B.  Vandeleur,  representing  Connoly  Brothers, 
Limited,  Manchester,  Eng.  is  placing  on  the  Canadian 
market  their  special  enamelled   insulated  wire. 

This  enamel  insulation,  the  company  claim  is  the  re- 
sult of  a  peculiar  change  or  polymerization  of  Stearine 
pitch  brought  about  as  a  result  of  a  treatment  in  the 
process.  This  change  is  very  analagous  to  that  pro- 
duced in  the  vulcanization  of  india  rubber,  but  in  this 
(enamelling)  process  no  sulphur  is  used,  and  when  the 
enamel  is  once  fixed  it  is  claimed  that  it  becomes  un- 
alterable in  its  characteristic  properties. 


The  Weston  Electrical  Instrument  Company  have 
recently  entered  the  alternating  current  field  with  an 
initial  line  of  switchboard  and  portable  instruments. 
These  instruments  are  similar  in  outward  appearance 
to  the  well-known  types  of  Weston  instruments.  A 
few  of  the  features  claimed  for  them  are  that  there  is 
no  descernable  inductance,  chamber  or  working  errors, 
that  they  are  as  dead  beat  as  the  well-known  direct  cur- 
rent Weston  instrunu;nts  and  have  a  scale  wliicli  sur- 
passes all  others  in  uniform  spacing 

At  present  the  Weston  Company  supply  voltmeters, 
ammeters  and  wattmeters,  and  intend  within  a  few 
months  to  include  polyphase  wattmeters,  power  factor 
ami  frequency  indicating  instruments,  thus  making  a 
complete  system  of  A.  C.  in.struments  similar  in  qiuility 
with  their  D.  C.  apparatus.  The  AVeston  Company  have 
placed  the  Canadian  trade  in  the  hands  of  the  Engi- 
neering E(iuipment  &  Supply  Company  of  Montreal; 
and  ;\lessrs.  Joyner-Greene  of  Toronto,  who  are  res- 
pectively their  eastern  and  western  agents. 

In  conseqiienco  of  the  rapid  growth  of  the  city  of  Calgary 
it  has  been  found  necessary  to  triple  the  capacity  of  the  muni- 
cipal lighting  plant.  The  present  eqnipment,  including  a  2G0 
k.w.  engine  typo  alternating  current  generator,  exciter  generat- 
or, switchboard,  transformers,  lamps,  pole,  line,  etc.,  was  fur- 
nished only  two  years  ago  l)y  the  Allis-ChalmersHuUock,  Lim- 
ited, of  Montreal.  To  the  same  firm  a  contract  has  now  been 
given  for  a  7.')0  k.w.  engini^  tyjie  alternator,  30  k.w.  e.vciter 
generator,  switchboard,  and  other  auxiliary  apparatus. 
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Canadian  Products  in  France. 

A  shipment  of  more  than  usual  interest  to  Canadians 
in  general  and  telephone  men  especially  was  made 
recently  by  the  Canadian  Independent  Telephone  Com- 
pany. Limited,  of  Toronto,  to  Lyons,  France.  The  ship- 
ment was  one  of  automatic  telephone  equipment  for 
installation  in  the  city  of  Lyons.  It  was  manufactured 
at  the  factory  of  the  Canadian  ilachine  Telephone  Com- 
pany, Duncan  street.  The  installation  at  Lyons  will 
be  a  commercial  exchange  of  the  Lorimer  automatic 
telephone  system,  and  will  be  complete  in  every  par- 
ticular, including  the  toll  board  for  connecting  out- 
side lines  with  the  automatic  telephone  plant  in  the 
city.  The  automatic  switchboards  are  the  most  up-to- 
date  that  this  company  has  turned  out,  being  similar 
to  the  plant  which  this  company  has  installed  at  Peter- 
boro,  but  furnishing  special  aiitomatic  service  for  pri- 
vate branch  exchanges,  a  time  limit  service  for  sub- 
scribers and  a  complete  supervisory  and  alarm  system. 
The  Canadian  Independent  Telephone  Company  has 
the  contract  for  the  complete  plant  and  everything  is 
being  shipped  from  Toronto,  with  the  exception  of  the 
storage  batteries. 

The  order  was  placed  here  by  the  Societe  Interna- 
tionale de  I'Autocommutateur  Lorimer  of  Paris,  France 
and  Mr.  Israel,  a  representative  of  this  company,  has 
been  in  the  city  for  several  weeks  past  watching  the 
completion  of  the  plant.  He  left  recently  to  return 
to  the  French  capital,  and  was  extremely  well  satis- 
fied with  the  e(|uipment  that  was  going  forward  and 
the  manner  in  which  it  had  been  handled.  It  is  under- 
stood that  this  installation  at  Lyons  will  have  an  im- 
mediate bearing  on  the  French  Government's  future 
telephone  systems  throughoTit  that  country. 

The  Canadian  Independent  Telephone  Company 
made  a  shipment  early  in  June  to  Rome,  Italy,  where 
an  exchange  of  the  Lorimer  system  is  also  being  in- 
stalled. These  orders  were  placed  here  after  the  re- 
presentatives and  engineers  of  the  European  company 
and  the  French  Government  liad  carefully  examined 
this  telephone  equipment  and  investigated  the  various 
other  systems. 


served  by  the  horse  ear  system.     A  summer  resort  three 
miles  away,  known  as  Trigo,  is  already  connected. 

The  writer  says  that  the  financial  situation  of  Peru 
is  very  gixxi,  gold  being  the  standard  of  exchange.  En- 
gineers from  Peru,  brought  in  at  the  instance  of  Senor 
Ureta,  managing  director  of  the  present  hor.se  car  sys- 
tem, estimate  that  the  traffic  would  be  at  least  3,000,000 
people  per  year,  with  a  freight  tonnage  besides  this  of 
frome  3.000"to  4.000  tons. 


An  Opening'  in  Peru. 

A  letter  was  received  in  the  (iflices  of  the  Canadian 
Manufacturers'  Association.  Toronto,  recently,  in  which 
a  former  Torontonian,  Mr.  E.  C.  Austen,  states  that  the 
present  horse  car  sy.stem  in  use  in  the  town  of  Arequipa, 
has  become  inadeijuate.  and  suggests  that  through  the 
Canadian  Manufacturers'  As,sociation  .something  might 
be  done  to  electrify  the  town's  tramway  system.  Several 
prominent  men  in  Arequipa  are  endeavoring  to  interest 
capital  in  the  scheme,  including  the  Briti.sh  Consul.  ^Ir. 
George  Stafford,  and  Senor  E.  C.  TTreta,  the  president  of 
the  Credito  Urbano  de  Arequipa.  These  men  have  en- 
gaged engineers  to  estimate  the  cost,  and  it  is  under- 
stof>d  that  £50,000  would  cover  everything,  including  an 
estimate  of  £8,00('  for  eleven  jiassenger  cars  and  ten 
freight  cars. 

The  writer  points  ont  that  Aretfuipa  is  a  city  of  hi'- 
tween  forty  and  fifty  thousand  iidiabitants,  situated  100 
miles  from  the  coast,  at  an  altitude  of  7,600  feet.  The 
city  is  second  in  size  to  Lima,  the  capital  of  the  rei)ublic. 
Th<'  key  to  Are(|uipa's  importance  is  the  fact  that  it  is 
the  door  through  which  almost  all  traffic  in  and  o\it  of 
the  interior  of  Peru  and  Bolivia  nuist  pass.  There  are 
two  large  suburbs  near  this  city,  which  are  not  as  yet 


In  an  article  from  its  Montreal  correspondent. 
"Canada"  says:  "Interviews  with  the  representatives 
and  agents  of  several  British  manufacturers  of  ma- 
chinery who  have  been  devoting  more  attention  to  the 
Canadian  market  justify  the  statement  that  there  is  an 
increasing  disposition  to  place  in  tlie  United  Kingdom 
orders  which  have  hitherto  gone  to  the  Lhiited  States. 
During  the  last  couple  of  years  there  have  been  greater 
opportunities  for  British  agents  in  Canada  to  show 
prospective  purchasers  engines  and  machines  actually 
at  work,  to  prove  them  to  have  splendidl.v  stood  the 
test  of  time,  and  to  show  their  efficiency  in  workman- 
shi]).  endurance,  and  output.  In  short,  British  pro- 
ducts are  advertising  themselves  and  inviting  compari- 
sons on  the  spot,  a  state  of  things  impossible  when  the 
imported  article  was  almost  invariably  American. 
Other  factors  in  the  improving  situation  are  the  great- 
er interest  which  leading  British  firms  are  taking  in 
studying  the  special  requirements  of  the  Canadian 
user,  and  the  presence  of  representatives  who  have 
practical  knowledge  of  the  details  of  construction  and 
erection,  and  keep  themselves  well  in  touch  with  what 
their  foreign   competitor  is  doing.." 


Central  Station  Managers 

stioiild   see  our  exhibit  at    ilie    TORONTO   EXHIBITION 

Motors  and  Generators  of  any  size  for  any  system. 

"  Century "   Sing'le  Phase  Motors,  self-starting; 

automatic,    iiUerchany'eabie 


2  U.  P..  6,.  CycU-.  1750  R.P.  M.  Motor  driving  Centrlfut'.il  pump. 

Electric  Signs.  We  have  the  ideal  electric  sign, 
easily  road,  and  of  pleasing  appearance  during 
both  day  ;md  nig;lit. 

Electric  Irons.  The  cheapest  and  most  reliable 
iiiaiuifaclured,  absolutely  guaranteed  for  one 
vear. 

Vacuum   Cleaners,    electrically   driven. 

Harpell-Stokes  Limited 

'str'c't"'?\,si  Toronto,  WINNIPEG,  Edmonton,  Vancouver 
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Electrolysis  in  Winnipeg'. 

The  damage  being  done  to  "Winnipeg  city  water 
mains  b.y  electric  currents  escaping  from  street  railway 
rails  came  to  the  front  again  recently  in  connection 
with  a  break  in  a  water  main  at  Princess  and  Market. 
The  main  was  found  to  be  in  a  badly  damaged  condi- 
tion and  there  was  a  positive  current  flowing  from  the 
pipe  to  a  cable  in  the  Manitoba  Government  telephone 
conduit.  It  is  also  stated  that  the  city  has  had  trouble 
with  a  water  main  at  the  comer  of  Broadway  and 
Main  street. 

There  have  been  seven  telephone  cables  put  out  of 
commission  in  one  week  and  officials  are  investigating 
to  find  out  whether  electrolysis  was  the  cause  of  the 
trouble.  The  Winnipeg  city  electrician  states  that  un- 
der peculiar  circumstances  telephone  cables  as  well  as 
water  mains  might  be  damaged  by  escaping  currents. 
It  is  being  pointed  out  as  significant  that  both  the  tele- 
phone officials  and  the  city  officials  have  had  trouble 
with  telephone  cables  and  water  mains  respectively  at 
Broadway  and  Main  and  at  Princess  and  Market. 

There  were  250  telephones  out  of  order  as  a  result 
of  the  trouble  at  Princess  and  Market.  The  cables  have 
also  given  trouble  on  River  avenue  as  well  as  at  Mar- 
ket and  Princess  and  at  Broadway  and  Main.  Pour 
hundred  telephones  were  out  of  commission  in  Port 
Rouge. 

The  electrolysis  question  is  not  a  new  one  as  far  as 
Winnipeg  is  concerned,  but  this  is  the  first  time  that  it 
has  been  mentioned  in  connection  with  the  telephone 
system.  No  account  was  taken  of  any  possible  damag- 
ed condition  of  the  telephone  cable  through  electrolysis 
when  the  Bell  Company  sold  the  system  to  the  Mani- 
toba Government. 


in  difficult  situations.  The  rope  drive  does  combine  with 
the  desired  elasticity,  the  ability  to  take  care  of  an  ex- 
tremely varying  load  without  noise,  slippage  or  other 
sign  of  distress.  The  absence  of  .slippage  enables  the  rope 
drive  to  transmit  instantly  to  the  engine  the  retarding 
effect  of  an  increase  of  load,  enabling  the  governor  to 
respond  quickly  and  pi-ovide  the  power  necessary  to 
maintain  full  speed  with  the  greater  load. 


Rope  Drivinif  for  Generators. 

An  article  on  rope  driving  for  generators  is  published 
by  "Power  and  Transmission."  Steadiness,  elasticity, 
iioiselessness  and  practically  non-slipping  operation,  are 
the  principal  claims  made  in  favor  of  rope  driving,  as 
compared  with  belt  and  pulley  driving.  On  small  units 
the  initial  cost  of  belting  and  pulleys  will  be  less  than 
for  a  rope  drive  outfit.  But  as  the  size  of  the  unit  in- 
creases, it  is  claimed  that  the  cost  of  belting  rises  so 
rapidly  —  especially  for  the  long  centre  to  centre  dis- 
tances advisable  in  generator  driving — that  the  lower 
cost  of  rope  soon  establishes  a  relation  of  equality  be- 
tween the  two  methods,  so  far  as  initial  cost  is  concerned. 
On  the  larger  units  the  balance  is  said  to  be  greatly  in 
favor  of  the  rope  drive. 

After  dealing  with  the  question  of  moderate  sized  in- 
stallations, the  article  has  the  following  to  say  about  rope 
driving  for  mining  machinery:  "No  other  field  of  power 
usage  imposes  upon  an  electric  generator  the  severity 
of  conditions  which  are  found  in  mining  service,  where 
the  generator  may  bo  called  upon  to  make  an  instant 
.iump  from  light  load  to  very  heavy  load,  or  even  over- 
load, as  when  an  electric  locomotive  hauling  cars  in  the 
mine  is  started  with  a  heavy  train.  These  sudden  and 
violent  fluctuations  in  load  may  occure  repeatedly,  at 
frequent  intervals  through  the  entire  working  day. 

"Under  these  conditions,  as  is  well  known,  a  belt- 
driven  generator  does  not  and  cannot  operate  quietly  and 
steadily,  nor  can  the  direct  connected  unit  as.sume  its 
burdens  of  sudden  overloads  without  evident  difficulty. 
An  elastic  connection  between  the  engine  and  such  a 
generator  is  highly  desirable.  This  the  direct  connected 
unit  docs  not  provide.  The  belted  unit,  while  providing 
the  desired  elasticity,  cannot  operate  quietly  and  steadily 


Montreal's  Interest  in  Ottawa  Canal. 

Senator  Casgrain.  speaking  of  the  advantages  that 
would  be  obtained  from  the  contsruction  of  the  Geor- 
gian Bay  Canal,  recently  made  especial  reference  to  the 
effect  of  the  canal  upon  Montreal.  "The  route  by  the 
Riviere  des  Prairies."  he  said,  "  or  what  we  call 
the  Back  River,  which  is  a  branch  of  the  Ottawa, 
would,  in  my  opinion,  be  the  preferable  route.  It 
is  proposed  to  bring  it  to  the  level  of  the  Lake 
of  Two  Mountains,  and  maintain  that  level  to  a 
point  about  one  thousand  yards  east  of  where  St. 
Denis  street  strikes  the  .shore  of  the  Back  River. 
There  then  would  be  a  fall  of  thirty-five  feet, 
creating  an  effective  water  power  of  60,000  horse-power 
at  that  point.  It  was  also  proposed  to  have  another 
lock  at  Bout  de  I'llle,  which  would  be  at  the  end  of 
this  Ottawa  watercourse  and  where  there  would  be  a 
lift  of  24  feet,  giving  also  a  water  power  of  some  40,000 
horse-power. 

'This  would  mean  100,000  horse-power  available 
within  almost  a  mile  of  the  city  of  Montreal.  This  100,- 
000  horse-power  could  be  farmed  out,  and  people  would 
gladly  pay  $10  a  year,  for  horse-power  running  for 
24  hours  a  day,  which  would  make  no  less  a  reve- 
nue than  $1,000,000  yearly  from  the  power  generated 
at  these  two  dams.  From  Shawinigan  Palls  16,000 
horse-power  is  brought  to  Montreal,  a  distance  of 
eiglity  miles,  and  the  price  paid  by  the  Montreal  Light, 
Heat  and  Power  Company  is  $15  per  horse-power,  or 
$240,000  a  year  to  that  one  company.  I  may  say  that 
the  Shawinigan  Power  Company  also  sell  power  to 
such  an  extent  that  their  annual  statement  of  revenue 
last  year  was  very  nearly  $650,000,  and  for  the  cur- 
rent year  it  will  be  over  .$700,000. 

"The  Ottawa  and  Georgian  Bay  Canal  construction 
would  develop  100,000  horse-power  within  one  mile 
of  the  present  limits  of  the  city  of  Montreal,  and  even 
if  the  Georgian  Bay  Canal  were  never  built,  I  would 
strongly  advocate  the  development  of  these  powers.  It 
would  be  a  revelation  to  people  living  all  their  lives 
in  Montreal  to  see  that  a  dam  across  the  Back  River 
would  develop  at  that  point  60,000  horse-power.  That 
is  about  one-fourth,  or  25  per  cent,  of  the  horse-power 
required  for  all  the  lightning,  heating  and  street  car 
traction  power  in  the  metropolis  of  Canada. 

"Even  if  no  canal  is  built,  it  would  be  a  great  ad- 
vantage to  have  those  two  magnificent  sheets  of  water. 
The  water  back  of  the  Island  of  Montreal  would  be 
dammed  at  Bout  de  I'llle,  and  there  would  be  a  lift 
of  twenty-four  feet  there.  I  may  say  that  the  inten- 
tion is  to  make  it  30  feet  on  the  mitre  sill  of  the  ent- 
rance of  that  lock,  in  order  that  ocean  vessels  might 
come  up  to  the  second  dam,  and  for  all  that  distance 
of  twelve  miles  in  length  you  would  have  a  depth  of 
30  feet.  Therefore  not  only  would  Montreal  have  its 
present  harbor,  l)ut  you  would  have  at  the  back  of  the 
city  of  Montreal  an  immense  dockage  space,  which 
would  give  splendid  shipping  facilities. 

"The  working  classes  could  leave  Montreal  and  in 
twenty   or  twenty-five   minutes   be  on   the  shores   of 
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magnificent  sheets  of  water  for  a  five-cent  fare.  Think 
of  the  magnificent  park  that  would  be  erected  where 
people  could  go  to  breathe  the  fresh  air.  Think  of  the 
countless  j-aehts,  boats  and  skill's  that  would  ply  on 
the  lakes;  and  what  an  ideal  residential  citj^  it  would 
make  of  Montreal.  Even  if  the  Georgian  Bay  Canal 
project  should  be  abandoned,  if  it  were  possible  to 
build  this  dam  it  would  be  a  great  boon  to  the  Island 
of  Jlontreal  generally  and  particularly  to  the  working 
classes  of  that  city.  Why,  Montreal  would  have  a  mil- 
lion population  in  a  short  time." 


Eng^lish  Machinery  Stands  Endurance 
Tests  Well. 

Referring  to  endurance  tests  "Canada"  says:  "In 
this  connection  we  may. quote  the  opinion  expressed 
by  Dr.  A.  Shadwell  in  his  special  article  on  'Machine 
Tools'  in  the  Times,  in  which  he  says:  'A  point  in 
favor  of  the  British  manufacturer  has  been  curiously 
brought  out  by  the  application  of  high  speed  steel.  The 
increased  pace  puts  a  corresponding  strain  on  the  ma- 
chine, and  the  effect  has  been  to  emphasize  the  char- 
acteristic defect  of  American  machinery,  in  which 
strength  is  sacrificed  to  lightness.  It  is  not  so  appar- 
ent in  working  the  softer  qualities  of  metal  commonly 
used  in  the  United  States,  but  when  hard  steel  is  dealt 
with  the  stronger  built  British  machines  have  a  marked 
advantage ;  so  that  an  8  inch  British  lathe,  for  instance, 
will  do  the  work  of  a  10  inch  American  one.  In  short, 
the  old  merit  of  thoroughness  has  once  more  vindicated 
itself  through  the  development  of  this  great  novelty, 
and  has  enabled  British  makers  to  turn  the  tables  on 
their  rivals  to  whom  they  owe  the  innovation.  It  can- 
not be  denied  that  in  general  they  turn  out  better  stuff, 
and  it  may  be  maintained,  with  considerable  confi- 
dence, that  at  the  present  time  their  machine  tools  are 
more  practical  and  efficient  and  in  many  cases  more 
modern,  as  well  as  cheaper,  than  the  American  ones.' 

"In  the  matter  of  deliveries,  there  is  not  now  much 
to  choose  between  the  British  and  United  States  im- 
porters for  large  machinery.  It  is  becoming  of  increas- 
ing importance  for  the  English  firm  to  keep  certain 
machinery  parts  in  stock  at  depots  in  such  important 
centres  as  Montreal,  Toronto,  Winnipeg,  and  Van- 
couver. His  United  States  competitor  usually  still  en- 
joys the  advantage  of  being  more  readily  accessible  in 
cases  of  emergency." 


Manitoba's  Telephone  Plans. 

The  Maiiil()l>;i  (jovcrnineiit  has  (l('ci(l<>(l  on  a  luimher 
of  telephone  extensions  for  the  forthcoming  season. 
They  consist  of  new  long  distance  lines,  additional  cir- 
cuits on  existing  long  distance  ilnes,  the  connection  of 
rural  subscribers  to  existing  farm  lines,  the  completion 
of  the  Port  Rouge  exchange  and  subways  throughout 
the  city,  and  the  building  of  rural  exchanges,  in  all 
costing  over  $500,000.  The  following  long  distance 
lines  will  be  built,  it  is  hoped,  during  the  year:  Selkirk 
to  Gimli.  connected  with  Clandel)oye,  Whytewold  and 
Winnipeg  Beach,  42  miles;  Minnedosa  to  Binscarth, 
via  Basswood,  Strathclair,  Shoal  Lake,  Kellog,  Birtle 
and  Foxwarran,  90  miles;  Ilamiota  to  Crandell,  11 
miles;  Virden  to  Pipestone,  21  miles;  Minto  to  Bel- 
mont, 27  miles;  Baldur  to  Somerset,  32  miles;  Somer- 
set to  Miami,  22  miles;  Snowflakc  to  the  boundary  line. 
North  Dakota,  1  mile;  Brandon  to  Rounthwait.  20 
miles;  Pilot  Mound  to  Baldur — Somerset  line — 7  miles; 
Ste.  Rose  dii  Lac,  Makinak  and  Laurier  to  Dauphin, 


Neepawa  line,  5  miles;  Winnipeg,  through  Springfield 
to  Lorette  and  Ste.  Annes,  25  miles.  Copper  circuits 
will  be  added  to  existing  pole  lines  from :  Winnipeg  to 
Selkirk,  23  miles;  Souris  to  Hartney,  32  miles;  Bran- 
don to  Portage  la  Prairie.  80  miles;  Brandon  to  Pilot 
Movmd,  95  miles;  Dakota  Siding  to  ]\Iiami,  63  miles; 
Elm  Creek  to  Trehern,  37  miles;  Miami  to  Morden,  19 
miles;  Morris  to  Myrtle.  21  miles;  Morden  to  Darling- 
ford.  13  miles;  'Pilot  ]\Iound  to  Lariviere,  12  miles; 
Cry.stal  City  to  Holmfield,  31  miles ;  Killarney  to  Ninga, 
1()  miles;  Dauphin  to  Kelwood.  66  miles;  Morris  to 
Morden.  41  miles;  Portage  la  Prairie  to  Gladstone,  35 
miles.  The  cost  of  materials  necessary  to  build  a  mile 
of  single  circuit,  bracket  pole  line,  including  a  tele- 
phone, is  estimated  at  $75.  It  is  estimated  that  at  least 
3.000  rural  subscribers  will  be  provided  with  telephone 
service  this  vear. 


Canadian  Power  Company  Flourishing' 
in  Brazil. 

The  report  presented  at  the  annual  meeting  of  share- 
holders of  the  Sao  Paulo  Tramway,  Liglit  and  Power 
Conipanv  showed  that  the  gross  earnings  for  the  year 
were  $2,111,533.14,  an  increase  of  $92,819.22  over  1906, 
and  net  earnings  were  $1,395,873.50,  compared  with 
$1,368,162.77  in  1906.  Out  of  gross  earnings  operating 
and  maintenance  charges  took  $715,649.64,  bond  inter- 
est, taxes,  etc.,  $359,422.87,  and  dividends  $691,476.11, 
a  total  of  $1,766,548.62,  leaving  a  surplus  of  $344,974.52. 
Of  this,  $100,000  was  transferred  to  contingent  accoimt, 
and  $244,974.52  carried  forward  to  credit  of  profit  and 
loss.  During  the  year  $131,074  has  been  expended  upon 
renewals,  etc.  The  company  reports  a  steady  growth  in 
its  business.  There  are  now  in  use  45,570  arc  and  in- 
candescent lamps,  compared  with  38,119  in  1906,  an 
increase  of  19.5  per  cent.,  and  there  are  now  310  power 
customers,  as  against  245  at  end  of  1906.  The  horse- 
power contracted  for  shows  an  increase  of  ],]02i,'2  h.p. 
In  the  way  of  capital  expenditure,  $743,871.88  has  been 
expended,  and  the  new  Santo  Amaro  reservoir  will  be 
ready  for  storage  of  water  by  June  1,  A  contract  has 
been  placed  for  the  seventh  unit,  which  is  expected  to 
be  ready  before  December,  1908.  Twelve  cars  have 
been  added  to  the  company's  rolling  stock  during  the 
year,  and  25  more  are  ordered.  The  company  has  se- 
cured an  exclusive  30-year  concession  for  light  and 
power  in  Sao  Paulo,  distant  ten  miles  from  Sao  Paulo. 

The  net  income  per  cent,  of  capital  stock  is  12.4  per 
cent.,  as  against  13.4  per  cent,  in  1906.  The  following 
directors  were  re-elected  for  the  ensuing  year:  William 
ilackenzie,  Frederic  Nicholls,  Alexander  Mackenzie, 
Hon.  Geo.  A.  Cox,  Sir  H.  M.  Pellatt,  Z.  A.  Lash,  E.  R. 
Wood,  Dr.  F.  S.  Pearson,  R.  M.  Home-Payne,  J.  H. 
Plummer. 


The  Pitner  Lighting  Company,  incorporated  under  the  laws 
of  the  Province  of  Manitoba,  have  been  licensed  to  carry  on 
business  in  Ontario  on  a  share  capital  not  to  exceed  $40,000. 


"YOU  WIRE    FOR   ME    and    ILL  WIRE    FOR   YOU" 

WALTER   BARR,  Jr. 

ELECTRICAL  EXPERT  and  CONTRACTOR 

758  YONGE   STREET 

Electrical  and  Gas   Fixtures,   Apparatus  and  Supplies 

PHONE  N.  2470  -  -  -  TORONTO,  ONT. 
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The  Milestone  &  Southwestern  Telephone  Company,  Milestone, 
Sask.,  have  completed  about  27  miles  of  their  system.  About 
47   subscribers  have  been   secured. 

The  Strathcona  City  Council  have  decided  to  sell  their  tele- 
phone plant  across  the  river  in  Strathcona  to  the  provincial 
government,  the  consideration  being  $1,000. 

The  Montreal  City  Council  have  passed  the  ordinance  grant- 
ing a  franchise  to  the  Canadian  Light  &  Power  Company.  The 
by-law  requires  the  company  to  supply  5,000  h.p.  by  1910  and 
20,000  h.p.  by  191-5. 

The  Manitoba  Telephone  Commission  at  Winnipeg  have  re- 
ceived applications  from  some  1,350  farmers  in  the  province 
who  want  rural  telephones,  and  arrangements  are  now  being 
made  to  accommodate  them. 

The  Westmoreland  Power  Company  have  applied  to  the  legis- 
lature for  a  charter.  Among  the  privileges  asked  for  is  the 
right  to  construct  and  operate  electric  railways  in  the  city 
of  Moncton,  N.  B.,  and  through  the  counties  of  Westmoreland, 
Kent  and  Albert. 

The  Government  telephone  line  connecting  Carlyle,  Sask., 
and  Alameda,  Sask.,  will  be  built  this  summer  and  extended 
from  Carlyle  nortii  to  Wapella,  Saltcoats  and  Yorkton.  It  is 
expected  that  a  local  system  wiJi  be  put  in  to  connect  with  the 
Government  line.     F.  J.  Stent  is  town  clerk. 

The  Northern  Electric  Manufacturing  Company,  Limited, 
of  Montreal  has  obtained  an  extra  provincial  license  to  carry 
on  business  under  the  laws  of  British  Columbia.  Mr.  H.  W. 
Kent,  late  superintendent  of  the  B.  C.  Telephone  Company,  be- 
ing their  manager  for  the  province,  with  offices  at  427  Sey- 
mour street,  Vancouver.  This  company  is  also  Canadian  re- 
presentative of  the  Western  Electric  Company. 

The  following  municipalities  in  Manitoba  are  constructing 
their  own  rural  telephone  systems:  Brenda,  Morton,  Argyle, 
Woodworth  and  Wallace.  Several  others  are  to  be  added  to 
the  list  in  the  immediate  future.  These  systems  are  to  be  con- 
nected up  by  the  Government  long  distance  lines.  In  the 
munieiiiality   of   Macdonald   the   farmers   are   constructing  their 


own  lines,  and   these   will   be   connected   with   the   Government 
trunk    lines. 


MOONLIGHT   SCHEDULE,    FOR  SEPTEMBER. 

<  Curtesy  of  the  National  Carbon  Company,  Cleveland.  Ohio. ) 
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Telegraphic  .\ddress  : 

•INSULATOR."    MONTREAL 

Codes:    A.  L   AND  WESTERN  UNION 


Capital  $7,300,000.00 


Telephone  : 
MAIN   1521,   MONTREAL 


British  Insulated  &  Helsby  Cables 


Limited 


v"ontractor.s  to  H.  M.  Government,  War  Office,  Admiralty,  al.=o 
to  the  Principal  Corporations  in  tiie  i^ritish  Isles  and  .Abroad  for 
Electric,  Traction,  Power,  Ligfhting-,  Telephone  and  Teleo^raph 
Equipments.  Also  Manufacturers  of  Paper,  Lead  Covered, 
Rubber,  Gutta-percha  and  Bitumen  Insulated  Cables  ;  Flexible 
Cord,  Cotton  Covered  Wires,  etc.,  etc.  Also  Junction  Boxes, 
Section  Pillars,  Overhead  Tramway  Gear,  Bonds,  Switchboards, 
Meters,  Telephone  Instruments,  Exchange  Equipments,  Batter- 
ies, Insulators,  Fire  Alarm  and  Police  Equipments,  Railway 
Signals,  Blocks,  etc.,  etc. 

Head  Office  for  Canada,    United   States   and    Mexico : 

BRITISH  INSULATED  &  HELSBY  CABLES,  Limited 


I.AWFOKI)   GRANT. 


Power   Building 


MONTREAL 


*^*' 
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At  Sydney,  N.  S.,  a  special  committee  has  been  appointed 
to  consider  the  proposition  to  erect  an  electric  light  station. 

The  Western  Saskatchewan  Telephone  Company  are  making 
arrangements  to  build  a  line  between  Drinkwater,  Sask.,  and 
Belle  Plain. 

The  contract  for  the  Goderich  section  of  the  Ontario  West 
Shore  Electric  Railway  has  been  awarded  to  the  Huron  Con- 
struction Company. 

The  North  West  Electric  Company  successfully  tendered  for 
the  electric  wiring  of  the  new  hospital  to  be  erected  at  Calgary, 
their  figure  being  $.5,500. 

The  Alberta  Public  Works  Department  has  purchased  prop- 
erty at  Strathcona,  Alta.,  for  the  erection  of  a  local  telephone 
exchange  building  at  a  cost  of  $10,000. 

William  Howard,  Secretary-Treasurer,  Miniota,  Man.,  took 
tenders  up  to  July  30  for  the  construction  and  installation  of 
telephones  required  in  the  proposed  rural  telephone  system. 

Tenders  have  just  been  received  by  W.  W.  Northrott,  pur- 
chasing agent.  Victoria,  B.C.,  for  40.000  7-16  inch  x  12  inch  cop- 
per coated  carbons  and  10,000  7-16  inch  x  8  inch  copper  coated 
carbons. 

Eufns  Marr,  Secretary-Treasurer,  Municipality  of  Bredna, 
Waskada,  Man.,  has  just  taken  tenders  for  $40,000  four  per 
cent.  20-year  debentures,  issued  for  the  construction  of  a  tele- 
phone system. 

Tenders  have  just  been  taken  for  clearing  and  grading  the 
second  section,  Cloverdale  to  Abbottsford,  26  miles  of  the  West- 
minster-Chilliwack  Railway.  Charles  Garden,  Vancouver,  B.  C, 
is  engineer,  B.  C.  Electric  Railway. 

It  is  now  definitely  stated  that  the  Bell  Telephone  Company 
will  erect  a  new  five-storey  exchange  on  the  Carrol  property 
at  Bay  and  Adelaide  streets,  Toronto.  The  estimated  cost  of 
the  proposed  building  is  $250,000. 

Tenders  were  received  by  S.  P.  Porter,  Deputy  Commissioner, 


Department  of  Railways  and  Telephones,  Eegina,  until  July  30 
for  telephone  supplies,  including  insulators,  top  pieces,  cross 
.Trms,  guy  wire  and  pole  line  hardware. 

The  city  of  Saskatoon,  Sask.,  has  disposed  of  bonds  amount- 
ing to  $400,000,  issued  for  the  installation  of  new  waterworks, 
electric  lighting  and  sewerage  systems.  Willis  Chipman,  103 
Bay  street,  Toronto,  is  consulting  engineer. 

AIlis-Chalmers-Bullock,  Limited,  Montreal,  tjue.,  have  ob- 
tained the  following  contract  in  connection  with  the  exten- 
sion of  the  Calgary,  Alta.,  lighting  plant:  750  k.w.  engine 
type  alternator,  30  k.w.  exciter  generator,  switchboard  and 
auxiliary  apparatus. 

The  British  Insulated  &  Helsby  Cables  Limited,  Montreal, 
have  just  closed  a  contract  with  the  Montreal  Light,  Heat  & 
Power  Company  to  supply  and  instal  about  $50,000  worth  of 
extra  high  tension  three-core  cable,  the  work  to  be  completed 
so  as  to  enable  the  mains  to  be  used  this  fall. 

James  W.  Campbell,  of  Toronto,  general  manager  of  the 
Buffalo,  Lockport  &  Rochester  trolley  line,  has  succeeded  Chas. 
B.  Hill,  of  Buffalo,  N.  T.,  as  president  of  the  road.  Mr.  Camp- 
bell will  establish  his  headquarters  at  Rochester,  N.  Y.  Albert 
Oakley,  of  Toronto,  remains  vice-president,  secretary  and  treas- 
urer. 

From  Sherbrooke,  Que.,  comes  a  report  that  Burroughs  Palls 
has  been  sold  to  a  syndicate  who  will  build  a  factory  for 
manufacturing  carbide.  It  is  further  stated  that  they  are  also 
negotiating  with  parties  at  Boynton  for  the  purchase  of  the 
water  power  in  that  place,  with  a  view  to  establishing  an 
electric  light  plant. 

Supplementary  letters  patent  have  been  issued  increasing 
the  capital  stock  of  the  Toronto  Power  Company  from  $100,000 
to  $1,000,000.  The  company  is  one  of  the  Mackenzie  and  Mann 
corporations,  and  vsdll  control  the  Electrical  Development  Com- 
pany, acquired  during  the  winter.  The  increase  of  capital  is 
asked  in  connection  with  the  financing  of  the  power  plant. 


Switchboards,  Panel  Boards, 

Enclosed  Fuses,  Cutouts,  Switches, 

Sockets,  Rosettes  and  Receptacles 

(Special  Prices  during*  August) 

J.   A.   Dawson  &  Company 


Winnipeg 


Electrical  and  Street  Railway  Supplies 


Montreal 


U/?e 


General  Electric  Co.  of  Sweden 


MsLnufacturers  of 

Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.  Electrical  Hoists.  Direct-Current  Generators  and 
Motors,  all  types  and  Sizes. 


KILMER  &  PDLLEN,  McKinnon  Bdg.,  TORONTO 
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Cedar  Poles 

from 

"British  Columbia" 


The  strongest,  straightest  and  soundest  pole  that 
grows  in  the  "  WORLD." 

We  can  ship  them  East  as  far  as  Quebec  and  com- 
pete with  Eastern  poles-40  ft.  and  longer. 

In  Ontario  vve  can  compete  only  on  35  ft.  poles  and 
longer. 

In  Manitoba — 30  ft.  and  longer. 

In  Alberta  and  Saskatchewan  we  are  "IT"  on  all 
lengths. 

Don't  be  afraid  of  them.  They  are  the  leading  pole 
for  City  and  Power  line  construction. 

Yards  on  C.  P.  Railroad  in  British  Columbia,  Koote- 
nay  District. 

We  name  delivered  prices  always  and  guarantee 
immediate  shipment. 

Write  for  car  load  prices  on  our  OrCgan  Fir  Cross- 

Arms. 

The 

Lindsley  Brothers  Company 

Spokane,   Washington 


Jobbers  and  Dealers  are  Rejoicing 

For  having  found  a  new 
line  which  pays  them  to 
handle.  They  are  getting 
REPEAT  ORDERS  on 
every  barrel  of  our  batter- 
ies they  sell.  AND  WE 
PROTECT  THEM. 

Our 

X  Cells 

are  Guaranteed 


^^l-'EO    Foa     OPEN    oi^cu'^  ' 

POLICE  ^t;^Vl 

•ELEPHOME    ANO    REl.l*"-'  | 

SERVICE 


«tST 


CRAOE     RAW     M' 


TEinA''  ' 


W 


NINE  Lives        ^ 

VE   LASTING   SATl5f«'  d 


CALSPECIAt-TiES'' 

"     •"     't    SHUTEB    STREET 
ORONt:-,      CAK       ^ 


.jM,. 
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They  Certainly  Have  Nine 
Lives. 

They  Excell  All  Others. 

Selling  Prices 

Xo.  6  X  Cells  in  Barrel  lots. .  19 
No.  6  White  Kitten  •  .16 
No.  7  X  Cells  •■        .38 


We  ship  FRESH  GOODS  on 

date  the  order  is  received.  If 
in  Toronto,  inspect  our  up-to- 
date  plant. 


Electrical  Specialties,  Limited 

12-14-16  Shuter  Street        -        -        Toronto 


CANADIAN  INVENTION 
CANADIAN  ENTERPRISE 
CANADIAN  CAPITAL 


CANADIAN 

INDEPENJENT 

TELEPHONES 


Canada  invented  the  Telephone. 
Canadians  invented 

CENTRAL  ENERGY  AUTOMATIC  TELEPHONY 

We  are  building  up  a  new  Canadian  industry,  manufacturing  and  operating  Tele- 
phones and  Telephone  Supplies  in  Canada  in  opposition  to  the  Telephone  Trust. 

We  have  a  FULL   LINE 

Magneto-Central  Energy  Manuel-Lorimer  Automatic 

We  are  prepared  to  engineer,  equip  and 
instal      complete      telephone     systems. 


Write  for  Particulars 


Canadian   Independent   Telephone   Comp&wny,   Limited 


26  Duncan  Street,  TORONTO.  On». 
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CONSULTIKC    ELECTRICAL    ENGINEERS 


CHARLES    H.   MITCHELL,    C.  E. 

Member  Canadian  Society  Civil  En^neers. 
Member  American  Society  Civil  Engineers. 
Assoc.  M.  Institution  Civil  EngVs.  (London). 
Assoc.  American  Inst.  Electrical  Engineers 
HYDRO-ELECTRIC    ENGINEER 


I004-S 

e  Main  7356 


Trii  de  ' 


B 


R,   S.    KELSCH, 

CONSULTING   ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


EDWARD  B.  Merrill 

B.A..    B.  A.Sc. 
M.  Can.  Soc.  C.  E.,   .Vssociate  A.  I.  E   E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission.       Electric 
Lighting.     Electric  Railways.     Municipal  Engineer- 
ing.    Industrial  Plants.      Reports.  Valuations.  Etc. 
4  Prince  Arthur  Ave.,  TORONTO 


P.  E.  Marchand.  E  E.              K.  \V.  Farley.  C.E. 
W.  L.  Donnelly.  Sec.-Treas. 

P.    E.    MARCHAND    & 

CO. 

Consulting  and  Constructing  Engineers. 

Examinations,  Surveys,   Reports,    P  ans.  Specifica- 
tions and  supervision  of  Electric  Lighting,  Railway 
and  Power   Plants.   Long   Distance   Power   Trans- 
mission.    Hydro-Electric  Developments  a  Specialty. 
1 2814  Spark  Street             -             OTTAWA,  ONT. 

GUY  M.  GEST 

ENGINEER  AND  GONTRAGTOR 

EXPERT  ELECTRIC  SUBWAV  BUILDER 


Charles  Brandeis,  C.  E. 


CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants.  Waterworks  and  Sewers 

Arliitrations.  Reports  and  Specifications. 

6263  Guardian  Building,    MONTREAL. 


Smith,  Kerry  &  Chace 

E^rvgineers 

Electric,  Hydraulic,  Railway,  Municipal 

TORONTO  -  WINNIPEG 

Zrxn.  B.  Smith        J    c;.  G.  Khrrv      W.  G.  C»t.n 


Sparks. 

An  additional  ear  barn  will  be  built  by 
the   Ottawa   Electric   Kailway. 

The  Stratford  City  Council  has  decided 
to  submit  by-laws  to  authorize  the  sign- 
ing of  the  contract  with  the  Hydro-Elec- 
tric Commission. 

The  electric  light  plant  at  Merrittou, 
Out.,  is  to  be  reconstructed  and  K.  L. 
Aitken,  E.  E.,  Toronto,  has  been  appointed 
consulting   engineer. 

In  a  recent  conflagration  at  Fort  Wil- 
liam, Ont.,  the  Bell  Telephone  plant  was 
entirely  destroyed  at  a  loss  of  $2,000.  The 
total  losses  occasioned  bv  the  fire  amount- 
ed to  $161,000. 

The  Montreal  &  Southern  Counties  Elec- 
tric Railway  Company  have  opened  offices 
at  (i06  Canadian  Express  Building,  McGill 
street,  Montreal.  W.  B.  Powell,  manager; 
.J.  A.  Burnett,  superintendent  and  electrical 
engineer.  Work  is  now  proceeding  on  the 
Montreal-St.  Lambert  section  of  this  road, 
and  entry  into  the  city  of  Montreal  has 
been  arranged  for. 

At  a  recent  meeting  of  the  City  Coun- 
cil of  West  Toronto  the  question  of  enter- 
ing into  .agreement  with  the  Toronto  & 
Niagara  Power  Company  was  discussed  at 
length  with  Mr.  C.  A.  Martin,  solicitor  for 
the  company,  and  the  Council  finally  con- 
cluded to  enter  into  no  agreement  with 
the  company.  The  company  claim  that 
they  have  under  their  charter  the  right 
to  construct  power  lines  through  the  city, 
and  Mr.  Martin  again  explained  to  the 
Council  that  the  company's  only  object 
in  seeking  an  agreement  is  that  matters 
of  detail  as  to  construction  work  may  be 
all  decided. 

The  prospectus  of  the  West  Kootenay 
Power  &  Light  Company  sets  forth  fully 
the  advantages  the  company  anticijiate 
reaping,  one  of  the  factors  being  the  in- 
terest which  the  Canadian  Pacific  Railway 
Company  is  taking  in  the  company.  The 
developrent  of  power  is  an  important  fac- 
tor in  the  progress  of  the  west,  and  as 
the  company's  plant  is  at  Bonnington, 
only  thirty-five  miles  from  Rossland,  it  will 
be  obvious  that  there  is  a  demand  for 
power  in  that  district.  The  stock  offered 
amounts  to  £240,000  in  6  per  cent,  bonds 
of  £100  each,  redeemable  in  September. 
1940,  with  semi-annual  interest. 

Among  recent  concerns  to  obtain  chart- 
ers are:  The  Seymour  Power  &  Electric 
Company,  Limited,  Canij)bellford,  Out.,  in 
corporated,  capital,  $1,000,000;  ineorpora 
tors,  A.  G.  Ross,  M.  L.  Gordon,  .1.  F.  Mc 
Carthy,  W.  S.  Edwards  and  G.  C.  Loveys, 
all  of  Toronto.  Minto  Rural  Telephone 
Company,  Limited,  Harrison,  Ont.,  incor 
porated,  capital,  $10,000;  incorporators, 
George  Gray,  E.  W.  Lambert,  .1.  J.  Pric 
hard  and  A.  Spotton,  all  of  Harriston. 
Wheatley  Telephone  Company,  Limiteil, 
Wheatley,  Ont.,  incorporated,  capita!  $2n.- 
000;  incorjiorators,  F.  .1.  Fox,  N.  Coles,  O. 
Lounsbury,  .1.  M.  Campbell,  A.  M.  Wilson 
and  .1.  H.  Allan,  all  of  Wheatley.  Mid 
land  Electric  Company,  r,imitcd,  Montreal 
Que.,  incorporated,  capital  $49,000;  incor 
l>orators,  J.  A.  .laeobs,  F.  Goodwvn.  A.  L. 
Woolf,  .L  O.  Oglivy  and  .1.  F.  Miller,  all 
of  Montreal.  Berna  Commercial  Motors. 
Limited,  Toronto,  Ont.,  incorporated,  capi 
lal  .'t!2.')0,000;  incorjiorators,  W.  R.  Barker, 
.1.  A.  McEvoy,  Gordon  Russell  and  others, 
.'ill  of  Toronto.  Ontario  Railway  Signal 
Coin|)any,  Limited,  Toronto,  Ont.,  incor 
pcirated,  capital  $40,000;  incorporators,  W. 
K.  Parker,  .T.  A.  McEvoy,  Gordon  Russell 
:iTid  others,  all  of  Toronto. 


Electric  Repair 

and 

Contracting  Company 

I  The  oldest  and  best  equipped 

firm  in  Canada 

i  Contracting  Electrical 
i  Engineers 

Electrical  Repairs 

99   and    loi  West   Lagauchetiere   Street 

MONTREAL 


Position  Wanted 

V'oung  Engineer  with  Mechanir.-il  and  Electrical  tech- 
nical tr.-iining  at  an  English  University,  4  years  as 
assistant  m  Corporation  Electricity  Works,  7  years 
Mechanical  and  Electrical  shop  experience  (English  and 
Canadian)  Highest  references.     What  offers? 

J  W  SMITH.  3-5th  Avenue,  Lachine,  P.  Q. 
Ca  nada. 


For  Sale 

Electric    Lighting    Plant 
and  Carbons 


The  Citx  ot  Winnipeg  offers  tor  sale  the  following 
apparatus  and  material : 

Engine  and  Generator 

One  100  h.p.  Leonard-Ball  High  Speed  Compound 
Condensing  Engine.    Cylinders  io'.\i6'xi2"— practically 

One  S.K.C.    2,400   volt   Two    Phase   .-Vlternator   with 
marb  e  Switchbaord. 
Rheostats  and  Exciter. 

Open  Arc  Carbons 

40,000  5/8  X14  ■  Nat  onal  C.C.  Cnrb  .ns. 
40,0005/8x8 

Any  further  information  may  be  obtained  from  F.  \. 
Cambridge.  City  Electrician.  \\'innipeg. 

Bids  for  any  or  all  of  the  abov  e,  addressed  to  tlie 
Chairman  of  the  Boa-d  of  Control,  will  be  receixed  up  to 
TUESDAY.  isTH  SEPTEMBER,  iqo8.    Terms  ca-h. 

M.   PETERSON, 

Secretary    Board  of  Control, 
Winnipeg,  Jul\    15th,    1908.  q 


■^^^  PROCURED  IN  ALL 

I        ^  COUNTRIES    • 

m^m^  LONG  EXPERIENCE 

^^^  IN  PATENI  LITIGATION 

I      SEND  FOR  HAND  BOOK 

I  ATE 


ATENTS 


PHONE 
MAIN 


25S2 


RIDOUT  &  MAYBEE 

103    Bay   Street 
TORONTO,       -       -       .       CANADA 
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Sparks. 

The  rural  municipality  of  Woodworth,  Man.,  have  sold  to 
Amelius  Jarvis  &  Company,  Toronto,  $40,000  four  per  cent. 
twenty-year  debentures,  issued  for  the  Installation  of  a  muni- 
cipal telephone  service. 

W.  H.  Evanson,  City  Controller,  Winnipeg,  Man.,  invites 
tenders  until  August  14th  for  the  purchase  of  $600,000,  four 
per  cent,  power  debentures  of  the  city  of  Winnipeg.  Further 
particulars  may  be  obtained  on  application. 

The  long  distance  lines  to  be  constructed  by  the  Saskatche- 
wan Government  include  the  following:  Lumsden  to  Prince 
Albert,  connecting  with  the  towns  along  the  Canadian  North- 


ALUMINUM 

Electrical  Conductors 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES  . . 

Ingots.    Sheets,    Wire,    Tubing, 
Castings 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH,  PA. 


Let  us  quote  you  on 

Knife  Switches, 
Switch  Boards, 
Panel  Boards  or 
Time   Switches 

We  want  your  business. 

The  Hill  Electric  Mfg.  Co. 

1560  St.  Lawrence  Boulevard,  MONTREAL 


"CALVADUCT"an»"LORICATED" 
CONDUITS 

FOR    INTERIOR     CONSTR.UCTION 

Conduits  Company   Limited 

Sole  Manufacturers  under  Canadian  and 
U.  S.  Letters  Patent 

TORONTO  -  CANADA 


em  Railway;  a  line  to  serve  the  towns  and  villages  along  the 
Areola  and  Estevan  branches  of  the  Canadian  Pacific  Railway; 
branch  lines  east  and  west  from  Warman  to  the  boundaries  of 
the  province  and  following  the  C.  N.  R.;  branch  lines  parallel- 
ing the  Wolseley,  Reston,  Pheasant  Hills,  Weyburn  and  Stough- 
ton  Railways;  a  line  eastward  from  Prince  Albert  connecting 
Kinistino,  Melfort,  Star  City,  Tisdale  and  other  towns  and 
villages;  a  line  crossing  the  province  from  north  to  south  and 
connecting  Alameda,  Carlyle,  Wapella,  Yorkton  and  Saltcoats. 
Branch  lines  will  also  be  laid  out  to  follow  the  railway  branches 
into  the  Goose  Lake,  Shellbrooke  and  other  territory,  including 
lines  west  from  Moose  Jaw.  S.  P.  Porter  is  Deputy  Commis- 
sioner, Department  or  Railways  and  Telephones,  Begina. 


ARMATURE 
BABBITT  METAL 

We  guarantee  this  metal  to  give  perfect 
satisfaction  in  Motors  and  Dynamos  and 
Electiic  Street  Railway  Armature  Bearings 

Get  our  book   "Facts  about  Babbitt." 

The  Canada  Metal  Co.,  Limited 

Toronto  -  Ont. 


TELEPHONES 


We  manufacture  TELE- 
PHONES for  all  kinds  of 
service  -Central,  Exchange, 
Factory,  Warehouse,  Etc.  Our 

Desk  Telephorve 

as  illustrated  is  a  handsome 
instrument.  Perfect  in  con- 
struction and  design,  with 
no  exposed  contacts  or 
wires,  and  has  many  other 
points  of  advantage. 

Fully      guaranteed      and 
sold  on  merit. 

Send  for  our   new    Tele- 
phone Catalogue. 


John  Starr,  Son  &  Co.,  Limited 


HALIFAX,  N.  S. 


THE  TELEPHONE 


^-^(plfe^Js.         Is  a    Companion,  Friend    and  Servant 
M    fi^  ^  Combined. 


Invaluable     for     convenience    In     the 
C3S^t^  household. 

LONG  DISTANCE  TELEPHONE  SERVICE 

has    no    equal     for     the    facility    it    affords     in 
business  life. 

Full  particulars  as   to  rates   and    service  at    the 
nearest  office  of  the 

mi  mnm  Gipmr  of  ciADA 
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THE  CANADA  ELECTRIC  CO. 

Are  now  located  in  their  new  premises 
230     I>ox>c]nestex>    St]?eet    'West,   IMC  on  t  x>e  a,l. 

Where  they  carry  everything  in 

ELECTRICAL  SUPPLIES 

Write  us  for  anything  you  require  in  our  line,  we  will  be  pleased  to  quote  prices. 

THE     CANADA     lE:J^^CTIi.TC    CO. 

LACASSE    ROSSEAU,    Elec.  Eng.  Manager.  230  Dorchester  Street  West,  -  MontreaL 


Westinghouse 
Integrating  Wattmeters 

Equipped  with  jewelled,  rolling-ball  bearings,  meet  every 
requirement  of  modern  service    as    do    no    other    types. 

High     Torque    Values — Low    Watt    Losses — High    Ratio    of 

Torque  to  Friction — Light  Moving  Elements 

Mfiximum  Initial  and  Life  Accuracy. 

FULL   PARTICUL.VRS    IN   C1BCUI.AR   NO.    1145. 


Canadian  Westinghouse  Co.,  Limited 


349  Pender  St.,  VANCOUVER. 


General  Office  and  Works:    HAMILTON,   OfcT. 

For    particulars   address  nearest  Office: 
922-923  Union  Bank  Bldg. .  WINNIPEG. 


■ille  Street,  HALIFAX 


Belliss  &  Morcom  Limited,  Engineers 

I   BIRMINGHAM,    ENGLAND    I 


lode:  A.B.C.,  .,th  Edit 


LONDOX  OFFICE  : 

8  Victoria  Street,  S.  W. 


10"' 


^^' 


Represkntinc;  our  Two-Crank  Co.mpolnd  Tvpe  Engin 

Sole  Agents  for  Canada  : 

Telegr: 


ENGINES 

Direct,    Rope  or  Belt  Drive 

FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND  MILL 
DRIVING,    also   CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubrlcalion  Simplicity;  Strenjjih  ;  FIxperience 
Low  Coit  ;  Reli.ibility ;  iMinimum  Maintenance;  Compactness;  Good 
Governing  ;  Durability  ;  Maintained  Efficiency  ;  Quiet  Running. 

3,800  Engines  supplied  or  building,  representing  upwards  ot 

650,000  H. P.,  in  sizes  ranging  from  5  102,700  B.H.P. 

of  Compound  &  Triple-Expansion  Types. 

LAURIE  &  LAMB,  212  board  of  trade  bjildinc,  MONTREAL,  CAN. 


CANADIAN     ELECTRICAL     NEW 


THE  STANDARD 

FOR 

RUBBER 

INSULATION 


TRADE  MARK 
R.eg.  U.  S.    Pa^tenf  Office 


Okonite 
Insulated 


Wires  and  Cables 


Wniard  L,  Chandee 

H.  Durant  Cheever 

Gto.  G.  Hanson.  General  Superirtendant 

\V.   H.   Hodgins,  Secretary. 

W.  C.  Chandee.  Assistant-Secretary 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.  They  improve  with  age. 
The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

}  Managers         jj^g  OKONITE  COMPANY,   Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


Ir\dvictiorv   Motors 


RUGGED  DESIGN 

HIGH  POWER 
FACTOR 

LOW  TEMPERATURE 
GUARANTEES 

Bulletin   100 


The    PACKARD     ELECTRIC     CO..    Limited 


Works:    St.    Cathacrirves 

127-129  Bell  Tel.    Bdg^. ,   Montkrai,. 


Somerset  Block,   Winnipeg. 
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ROBB-MUMFORD 

WATER  TUBE  BOILER 

Free  Expansion  of  Tubes 
Perfect  Water  Circulation 
Dry  or  Superheated  Steam 

Half  the  usual  number  of  Manholes 

ROBB  ENGINEERING  COMPANY,  Ltd.,  Amherst,  N.S. 

(  Traders  Bank  Building.  Toronto.  WILLIAM  JIcKAY.  JL-magor 
niSTKICT  OFFICFS:     I  Bell  Telephone  Building.  Montreal,  WAT.SON  JACK.  Manager 
\  Union  Bank  Bullding.Winnipeg.  I.   F.   PORTER.  Manager 


Goldie 


Eng:ines 

Ilkistration  shcnvs  power 
])Lint  of  The  Dominion 
Iron  &  Steel  Co.,  at 
Sydney,  N.  S.  I^cjuippcd 
with  two  pair  of  xcrtiral, 
Cj'oss  Compound,  High 
Speed,  GolcHe  Corhss 
Engines,  Direct  Con- 
nected. 


The  Goldie  Cf  McCuUoch  Co. 

Limited 

Gait  -  Ontario  -  Canada 


WESTERN     BRANCH 
248  .VIcDermotl  Ave.,  Winnipeg;,  Man. 


OL'EHKC    AGliNTS 
Ross  &  Greig',  .Montreal,  Que. 


H.  C.  SELLING  AGENTS 
Robt.  H.-iniilton  iV  Co  ,  X'ancouver,  I?.C 


Wf»    IVTa  Vp     Wheclock  Engines,  Corliss  Engines,  Ideal  Engines.  Boilers,  Tanks,  Heaters,  Steam  and  Power  Pumps,  Condensers, Flour  Mill  Ma- 
¥  V  V,    ±Tj,ci,n.«:;     chinery.  Oatmeal  Mill  Machinery,  Wood-Working  Machinery,  Transmission  and  Elevating  Machinery,  Safes.Vaults  and  Vault  Doors 

ASK   FOR  CAI  ALOGIES.   PRICES  AND  ALL   INFORMATION 
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Cedar  Poles 

from 

"British  Columbia" 


The  strong-est,  straiijhtest  and  soundest  pole  that 
Krows  in  the  "^VORLD." 

We  can  ship  them  East  as  far  as  Quebec  and  com- 
pete with  Eastern  poles-40  ft.  and  longer. 

In  Ontario  we  can  compete  only  on  35  ft.  poles  and 
longer. 

In  Manitoba — 30  ft.  and  longer. 

In  Alberta  and  Saskatchewan  we  are  "  IT"  on  all 
lengths. 

Don't  be  afraid  of  them.  They  are  the  leading  pole 
for  City  and  Power  line  construction. 

V'ards  on  C.  P.  Railroad  in  British  Columbia,  Koote- 
nay  District. 

We  name  delivered  prices  alwa.ys  and  guarantee 
immediate  shipment. 

Write  for  car  load  prices  on  our  Orcg"On  Fir  CfOSS- 

Arms. 

The 

Lindsley  Brothers  Company 

Spokane,   Washington 


The  ^g^  Weston  Alternating  Current 

Switchboard  Ammeters 

and  Voltmeters 


will  be  found  vastly  superior  in  ac- 
curacy, durability  and  work- 
manship to  any  other  instruments 
intended  for  the  same   ser\ife. 


.\BSOLUTELY  DEAD  BEAT.  EX- 
TREMELY SENSITIVE.  PRACTICAL- 
LY FREE  FROM  TE.MPERATIRE 
ERROR. 

TlKTf  Indicitloiis  are 

PRACTICALLY     INDEPENDENT    OF    FREQUENCY   AND   ALSO 
OF  WAVE  FORM. 

EXTREMELY    LITTLE  POWER     FOR    OPERATION    AND     .VRIC 
VERY    LOW   IN   PRICE. 


Correspondence   concerning  these   new  Weston  Instruments  is 
v.illcited  t>y   the 

Weston  Electrical  Instrument  Co. 

Waverly  Park,  Newark,  N.J.,  U.S.A. 

New  York  Office:  74  Corllandt  St. 


Brilliant  and  Shelby  Lamps 


have    a    well     earned     reputation     for    Hit,'"h    Efflciencv 
and   Long"  Life. 

Our  factory  is  equipped  with  the  most  up-to-date 
machinery,  and  we  emplo}-  oni\  experienced  help. 
Every  lamp  is  carefully  tested   and  yuaranteed. 

We  also  manufacture  a  great  variety  of  special 
lamps,  which  are  illustrated  in  our  No.  1 1  Catalogfue, 
Copy  of  which   will   be  mailed   on   application. 


Ontario  Lantern  &  Lamp  Company,  Limited 

HAMILTON,  ONTARIO 


r  A  N  A  D  I  A  N     E  L  E  ('  T  K  I  ( "  A  L     N  E  W  S 


Sparks. 

The  Toronto  Power  Company  have  been  granted 
permission  to  increase  their  capital  stock  from  $100,000 
to  $1,000,000. 

The  American  Street  and  Interurban  Railway  Asso- 
ciation will  hold  its  annual  convention  at  Atlantic 
City,  N.J.,  from  Oct.  12-16. 

The  Blindman  River  Electric  Power  Company.  La- 
combe,  Alta..  contemplate  installing  an  auxiliary  steam 
plant.    E.  J.  Tett  is  manager. 

The  Wellesley  &  Mornington  Telephone  Association 
contemplate  considerable  additional  construction  work 
in  the  district  of  Crossbill,  Ont. 

The  Trenton,  Ont.,  Electric  &  Water  Company  are 
planning  a  large  water  power  development.  J.  J. 
"Wright,  of  Toronto,  is  manager. 

John  narrower.  Secretary-Treasurer,  rural  muni- 
cipality of  Argyle,  Baldur.  Man.,  recently  took  tenders 
for  the  construction  of  a  telephone  system. 

Tenders  were  received  by  A.  P.  Power,  secretary- 
treasurer,  until  August  31st  for  the  construction  of  a 
telephone  system  for  the  rural  municipality  of  Pipe- 
stone, Virden,  Man. 

The  Blenheim  and  South  Harwich  Telephone  Com- 
pany will  seek  an  entrance  to  Chatham,  Ont..  the  Bell 
Company's  franchise  expiring  this  year.  The  new  com- 
pany would  place  their  wires  underground. 

A  public  meeting  was  held  at  Drayton.  Out.,  a  short 
time  ago  to  consider  the  question  of  installing  rural 
telephone.*!  and  an  organization  was  formed  which  in- 
cluded O.  B.  Henry,  president,  and  John  Lunz,  secre- 
tary. 


The  Montreal  Light,  Heat  &  Power  Company  have 
placed  an  order  with  British  Insulated  and  Helsby 
Cables,  Limited.  Montreal,  for  four  miles  of  three  core 
extra  high  tension  cable  to  be  installed  before  the  fall. 
This  makes  a  total  of  over  ten  miles  of  extra  high 
tension  cable  ordered  by  the  Montreal  Light.  Heat  & 
Power  Company  from  British  Insulated  &  Helsby 
Cables,  Limited,  during  the  last  thi-ee  months. 

Judge  Ray,  of  the  United  States  Circuit  Court  for 
the  Northern  District  of  New  York,  has  granted  a  pre- 
liminary injunction  against  the  MidcUeburg  &  Scho- 
harie Light,  Heat  &  Power  Co.  in  the  suit  of  the  West- 
iughouse  Electric  &  Manufacturing  Co.  against  the 
iliddleburg  Company  for  infringement  of  the  well- 
known  Stanley  patent  No.  469,809.  The  Middleburg 
Company  is  a  user  of  transformers  manufactured  by 
the  Pittsburg  Transformer  Co.  and  it  is  the  use  of  these 
transformers  that  constitutes  the  alleged  infringement. 
The  operation  of  the  injunction  is  suspended  until 
November  15th  to  permit  the  Middleburg  Company  to 
either  renuive  the  transformers  or  to  appeal.  z 

Supt.  Cambridge,  of  the  Winnipeg  Electric  Light 
and  Fire  Alarm  Service,  was  recently  in  Toronto  in- 
vestigating the  latest  methods  of  welding  street  rail- 
way rails,  a  subject  of  great  interest  to  Winnipeg, 
where  electrolysis  evils  are  feared.  Mr.  Boyd  of  the 
Toronto  Railway  had  the  local  apparatus  at  work  for 
him,  and  welded  two  rails  and  cut  off  the  piece  to  be 
taken  to  Winnipeg.  Supt.  Cambridge  also  visited  fire 
headquarters  yesterday  to  look  into  the  alarm  system, 
and  he  inquired  into  the  new  police  signal  system.  Mr. 
Cambridge  left  for  Chicago  to  investigate  the  electric 
lighting  svstem  there. 


Sunbeam  Lamps 

Are  Good 

That's  Sure 

You  cannot  afford  to  take  chances  on  other  makes 


MADE  IN  CANADA  BY 


The  Sunbeam   Incandescent   Lamp   Co. 
of  Canada,  Limited 


Main  Office: 

TORONTO 


.Northwi-stcrn  OlYwc  .in.l   W.irelious>  : 

251  Notre  Dame  Street,    WINNIPEG 


ST.  CATHARINES 
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The  Laccy  Maximum  Current  Controller 

Manufactured   by 

The  R.  E.  T.  PRINGLE  COMPANY,  Limited 

MONTREAL  and  WINNIPEG 


NEAT 

SIMPLE 

DURABLE 

CHEAP 


WRITE 

FOR 

OUR 

CATALOGUE 


1.  It  satisfies   the  consumer,   as  the   amount  of  his   bill    is   fixed. 

2.  It  satisfies  the  Central   Station  Manager,  for  he  knows  that  his    flat    rate    customers    are    not    using    a 

greater  amount  of  current  than  they  contract  for.      It  also  prevents  a   customer  from  using  32  c.p. 
lamps  instead   of   16  c.p. 

3.  It   saves  the  expense  of  reading  and   testing  meters. 

4.  It  requires  practically  no  current  to  operate..    The  current  consumed  is  less  than    one    watt,    with    an\ 

number  of  lie:hts  burning'.  .  -   "■.    . 


Crocker-Wheeler 
Induction  Motors 

are  just  as  good  as  Crocker- 
Wheeler  Direct  Current 
Apparatus.  Could  vou 
ask     for    Hn\  thinir    belter  ? 


Canadian   Crocker -Wheeler  Co. 


.MANUFACTURERS   AND   KLKCTRICAL    liNCilNEERS 
Head  Office:    41  Street  Railway  Chambers,  MONTREAL 


Limited 


C  A  X  A  D  I  A  N     ELECTRICAL     N  E  AV  S 


^■^^  Cpockep   Turbine 


Enjoys  a  high  reputation  won  bv  merit. 

Perfectly  adapted    for    Hydro  -  Electric 
installations. 

We  build  it  in  various  styles  of  setting", 
in  all  sizes,  and  for   heads  up  to  150  ft. 

Special  settings  arrang"ed  to  suit  special 
circumstances. 


WRITE    FOR    CATALOGUE 


The 


Jenckes  Machine  Co.,  l 


Sales  Offices : 
St.  Catharines,  Rossland 
Varvcouver.  Halifax,  Cobalt. 


General  Office!)  : 
Lansdowne,  St. 
SKerbrooke,  Que. 


imited 

Works  : 
Sherbrooke.   Que. 
St.   Catharines,  Ont. 


CdLn  Ship  ImmediaLtely 


Peterborough 

Integrating  Wattmeter 

For    Alternating    Current 

Dust,  insect  and  moisture  proof. 

Is  correct  on  all  loads  from    two    per    cent. 

of  its  capacity  to  fifty  per  cent,  overload. 
Will    run    continuously    and    accurately    on 

fifty  per  cent,   overload. 
Has  no  complicated  parts,  and     the    friction 

is  reduced  to  a  minimum. 

Write  for   Prices   and    Bulletin   "  B " 
Sole  Selling  Agent 

John  Forman 

Electrical   Supplies 
248-250  Craig  Street  West,  Montreal,  Que. 
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The  Hydro-Electric  Campaig^n 

Fur  .some  little  tinic  piist  there  has  been  more  or 
less  of  a  lull  in  the  Hydro-Electric  proposition,  though 
latterly  matters  have  assumed  much  more  definite 
shape,  the  Commisison  having  awarded  a  contract  for 
the  construction  of  the  transmission  line,  and  this  con- 
tract having  been  approved  by  the  Cabinet,  the  head  of 
the  company  which  is  to  do  the  work  being  Mr. 
F.  H.  McGuigan.  late  of  the  Grand  Trunk.  Shortly 
after  the  announcement  was  made  various  statements 
appeared  regarding  alleged  attempts  to  influenci! 
farmers  against  granting  leases  for  tower  sites,  fol- 
lowed immediately  by  disclaimers  from  the  present 
power  companies.  It  is  also  said  that  anonymous  com- 
munications are  appearing  in  some  of  the  P^nglish  .jour- 
nals refiecting  very  strongly  on  the  whole  scheme,  and 
the  Ontario  Government  for  fostering  it.  It  is  further 
stated  that  the  present  line  to  Toronto  is  to  be  extended 
east  to  Whitby  and  the  neighboring  towns,  this  being 
followed  almost  immediately  by  a  denial  from  the 
company,  and  then  by  the  announcement  that  steps 
are  to  be  taken  to  proviib^  for  the  Governmental  line 
going  down  there.  When  you  add  to  this  the  fact 
that  Hamilton  has  signed  a  contract  with  the  Cataract 
Companj-,  that  the  mayors  of  several  other  towns  have 
refused  to  sign  the  power  by-laws  unless  coin[)elle(l  to 


do  so  by  the  courts,  and  that  two  suits  have  been 
launched  against  the  Toronto  by-law.  it  will  easily  be 
seen  that  the  Government  proposition  has  not  yet  come 
to  plain  sailing. 

In  the  meantime  the  City  of  Toronto  is  to  be  con- 
gratulated upon  having  appointed  a  Canadian  en- 
gineer in  the  person  of  Mr.  K.  L.  Aitken  to  the  very 
responsible  position  of  Electrical  Engineer  in  charge 
of  the  construction  of  the  city  plant.  It  is  to  be  hoped 
that  the  various  other  bodies,  both  municipal  and 
private,  who  may  have  need  of  technical  assistance  in 
connection  with  similar  matters,  will  follow  in  To- 
ronto's steps  and  appoint  none  but  Canadians  to  their 
various  staffs.  For  many  years  past  our  appointments 
have  in  a  great  many  cases  gone  outside  our  own  bor- 
ders, notwithstanding  that  many  capable  men  were  to 
be  had  right  at  home.  This  point  was  recently  taken 
up  by  the  Engineers'  Club  of  Toronto,  representations 
being  made  by  it  to  both  Hamilton  and  Toronto,  both 
of  whom  have  been  flagrant  offenders.  Mr.  Aitkens' 
appointment  is  evidence  that  the  effort  was  not  by 
any  means  in  vain,  and  as  such  is  a  subject  of  con- 
gratulation for  all  concerned.  As  a  matter  of  fact,  the 
question  should  be  carried  still  further,  and  arrange- 
ments made  that  none  but  Canadian  engineers  should 
be  employed  on  such  a  distinctly  Canadian  enterprise 
as  the  Hydro-Electric  transmission  line  and  its  vari- 
ous accessories.  We  commend  the  point  to  the  most 
earnest  attention  of  the  Commi,ssiou,  who  will  with- 
out doubt  take  a  very  right  and  proper  step  if  they 
insert  some  such  provision  in  their  contracts. 


The  Oscillograph 

Practically  everyone  has  heard  and  read  of  the  oscil- 
lograph, j'et  it  is  doubtful  if  all  the  descriptions  ever 
written  could  equal  the  exceedingly  well  organized  and 
most  interesting  demonstration  of  this  instrument 
given  by  Mr.  Price  at  the  June  Convention  of  the 
C.  E.  A.  One  reads  about  low  power  factor,  and 
wave  distortion,  and  leading  currents,  etc.,  and  per- 
haps appreciates  a  little  of  their  different  effects  if 
one  is  daily  trying  to  overcome  their  baneful  influences 
on  what  wouldfotherwise  be  a  steady  voltage,  but  such 
an  hour  with  the  oscillograph  will  give  one  an  insight 
into  the  peculiarities  of  an  alternating  current  circuit 
that  can  be  obtained  in  no  other  way.  In  fact,  the 
oscillogra])h,  in  this  particular  case,  showed  that  even 
direct  current,  simple  and  innocent  as  it  is  supposed 
to  be  as  compared  with  the  mytseries  concealed  under 
the  name  of  sine  wave,  has  its  own  pecuilar  troubles,  as 
was  evidenced  by  the  horribly  dist()rt(>d  diagram  shown 
by  Mr.  Price  as  a  true  copy  of  the  kind  of  direct  cur- 
rent produced  by  a  mercury  rectifier.  The  paper  was 
given  in  the  regular  meeting  room,  which,  as  the  ap- 
I)aratus,  outside  of  the  oscillogar  phitself,  was  all  some 
distance  away  in  another  building,  involved  quite  an 
elaborate  system  of  operators,  along  with  telephone 
enmmunieatioii  between  them  ;iii(l  the  leeture  room. 
Xotwithstanding  this  handica])  everything  went  off 
very  smoothly,  the  paper  undoubtedly  proving  one  of 
the  mo.st  interesting  of  the  whole  Convention. 

It  is,  of  course,  impo.ssible  to  give  a  description  of 
the  instrument  in  the  space  available,  except  to  say  that 
it  consists  of  a  galvanometer  having  a  moving  part  of 
such  extraordinary  lightiies.s  ;in(l  sensibility  that  it 
readily  follows  any  and  all  of  tlit-  iiistaiitaneoiis  varia- 
tions in  any  kind  of  current.  This  is  the  basic  feature 
of  the  instrument,  the  other  auxiliary  parts  being  an 
an-  lamp  to  proiluee  the  light  wjiidi  is  relli'ded  hv  thi? 
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galvanometer  iifirfor'.  and  which  is' what'  the  observer 
really  sees,  a  little  motor  for  driving  the  various  moving 
parts,  prisms,  ground  glass  screens  or  photographic 
plates,  etc.  By  means  of  the  complete  iii'strumeut  a  .spot 
of  light  reflected  from  the'mirrdr'  w'hieh  latter  is  swung 
one  way  or  the  other  and  to  a  di.stance  exactly  corre- 
sponding to  the  direction  and  strength  of  the  current 
under  observation,  is  made  to  trace  its  path  on  a  ground 
glass  screen.  The  motion  of  the  spot  is.  of  course,  ex- 
ceedingly rapid,  so  fast,  in  fact:  as  to  produce  the  eiifect 
of  a  line  instead  of  a  spot,  .iust  as  a  torch.  If  swung 
rapidly  in  the  air.  loses  its  own  identity  as  a  relatively 
small  point  of  light,  the  eye  seeing  only  the  circle  or 
other  figure  which  marks  its  path.  The  line  thus  pro- 
duced by  the  oscillograph  spot  is  an  exact  reproduction 
of  the  shape  of  the  wave  which  is  actuating  the  mirror. 
a  permanent  record  of  it  can  be  obtained  by  substitut- 
ing a  photographic  plate  for  the  ground  glass  screen, 
or  it  can  be  sketched  by  throwing  it  on  to  tracing 
cloth. 

The  lecture  given  by  ]Mr.  Price  very  clearly  demon- 
strated the  abilities  of  this  most  interesting  instrument. 
the  results  at  times  bordering  almost  on  the  uncanny 
as  one  wached  the  workings  of  the  internals  of  two 
alternators  that  had  .iust  been  paralleled.  The  effect 
in  this  way  was  painfully  like  an  X-ray  investigation, 
in  fact.  ]\Ir.  Price  explained  to  his  audience  that  the 
oscillograph  could  be  arranged  so  as  to  record  breath- 
ing and  the  beat  of  the  heart.  The  delegates  to  the 
Convention  are  to  be  congratulated  on  having  had  such 
a  good  opportunity  of  seeing  it  at  work,  each  one  who 
was  present  doubtless  now  appreciating  more  than  ever 
the  possibilities  contained  in  the  old  familiar  expres- 
sion, "out  of  phase." 


Light  and  Illumination 

For  all  ordinary  conditions  an  iJiiiinin.-it  ion  of  one 
candle  foot  is  generally  satisfactory,  thoiigli  the  sur- 
rounding colors  and  the  duties  to  be  performed  natur- 
ally affect  this  very  much.  One-half  a  candle  foot  is 
about  the  minimum  that  is  necessary  for  almost  any 
kind  of  work,  while  two  candle  feet  will  as  a  rule  give 
excellent  lighting  for  everything  except  the  finer 
mechanical  arts,  such  as  watch  and  instrument  making, 
draughting,  etc.,  though  in  this  connection  it  should 
be  noted  that  the  human  eye  will  work  quite  satisfac- 
torily over  a  very  wide  range  of  illumination,  provid- 
ing only  that  the  changes  from  one  intensity  to  another 
are  not  made  suddenly.  The  reason  for  this  inability 
to  see  satisfactorily  under  quick  changes  of  light  is  that 
the  iris  of  the  human  eye  is  a  slow  moving  mechanism, 
quite  unable  to  respond  to  any  but  comparatively  slow 
changes  in  illumination,  and  in  this  way  admitting  far 
too  much  light  when  one  first  goes,  say  from  a  cellar 
into  the  garden,  or  conversely,  not  enough  when  one 
first  enters  a  dark  room  after  having  been  in  bright 
sunlight.  Hence  the  blinding  sensation  experienced  in 
the  first  case  and  that  of  almost  total  darkness  in  the 
other.  Nevertheless,  give  the  iris  time  to  act.  "let  our 
eyes  get  accustomed  to  the  light,"  as  we  commonly 
say,  and  we  see  fairly  well  even  in  the  cellar,  notwith- 
standing that  the  illumination  there  be  but  one-fiftieth 
or  one  one-hundredth  of  that  outdoors. 

This  slow  movement  of  the  human  iris  is  also  the 
exi>lanation  of  the  very  injurious  effects  of  flickering 
lights.  A  flickering  light  is.  of  course,  simjily  one 
which  vai'ics  rapidly  from  one  strength  to  iinolhcr.  con- 
sequently when  working  uiuler  such  conditions  I  lie  iris 
is  kei)t  in  a  continual  state  of  unrest   trying  In  follow 


the  change.  .  The  inevitable  "resuPt  of  such  unnatural 
l^mirHti OTIS- must  of  necessity  be  tired  and" irritated  eyes, 
to  say  nothing  of  the  permanent  injury  which  will  in  all 
nrobabilily  be  the  result  of  their  continued  use  under 
snclrfaultv  illumination: 

Another  factor  wWch- affects  proper  illumination  is 
what -is  known  sometimes  as  the  luminous  intensity,  or 
morefrequently,  the- intrinsic  brilliancy,  of  the  source 
of  li^it.  This,  as  th-e  name 'implies. -is-  a  measure  of  the 
amount  of. light  grven  outper  unit' area,  by  any  light- 
producing  source,  and  is  generally  expressed  in  candle 
power  per  square  inch.  It  varies  very  much  in  differ- 
ent lights,  an  unshaded  Nerust  lamp  giving  about  1000 
c.p.  per  sq.  inch,  a  clear  3i/^  watt'  incandescent  about 
250.  the  same  .lamp  frosted  about  3  or  .4.  and  the 
Tungsten  lamp,  say  700.'  High  intrinsii^  brilliancy  is 
very  much  to  be  avoided  because  of  its  injurious  effect 
upon  the  e,\-es,  hence,  the  desirability-  of  frosting  even 
an  ordinary  incandescent  lamp,  to  say  nothing  of  the 
Tungsten,  and  hence  also  the  use  of  an  opal  globe  on 
Nerust  lamps.  This  latter,  in  fact,  is  almost  a  neces- 
sity.- due  to  the  very  high  intrinsic  brilliancy  of  that. 
illumiiumt,  which  is  exceeded  only  among  natural  lights 
by  the  sun.  and  by  the  open  are  and  calcium  lights 
among  the  artificials. 

High  intrinsic  brilliancy  also  has  another  very 
marked  effect,  and  that  is  that  it  tends  to  deceive  the 
eye  as  to  the  amount  of  light  emitted.  This  also  is  very 
clearly  evidenced  by  looking  at  a  Nernst  lamp,  which 
to  the  ordinary  observer  appears  to  be  exceedingly 
bright  and  therefore  of  very  high  candle  power  and 
eificiency.  while  as  a  matter  of  fact  it  is  not  quite  as 
efficient  as  a  2i/o  watt  incandescent.  Then  again  take 
a  32  c.p.  street  series  incandescent  lamp  and  compare 
it  with  the  ordinary  32  c,p.  multiple  type,  the  former 
will  always  look  to  be  much  brighter,  due  to  the  more 
ct)ncentrateed  form  of  its  filament,  and  will  in  this  way 
nearly  always  deceive  the  average  observer,  the  effect 
being  equivalent  to  greater  intrinsic  brilliancy. 

As  a  result  of  the  effort  to  get  away  fr(un  the  bad 
effects  of  high  intrinsic  brilliancy,  various  diffusers 
have  been  put  on  the  market,  and  are  largely  used  by 
those  who  appreciate  the  important  points  involved. 
Their  employment,  of  course,  entails  some  slight  loss  of 
light,  but  as  against  that  they  allow  the  satisfactory  use 
of  illuminants  which  otherwise  would  be  highly  injuri- 
ous to  the  eye.  besides  not  giving  satisfactory  illumina- 
tion. The  explanation  is  that  without  them  the  spaces 
imnuHliately  surrounding  the  lamps  are  very  much 
brighter  than  other  parts  of  the  room,  and  as  the 
human  eye  always  adjusts  itself  to  the  brightest  spot 
wi'hin  its  range,  all  the  rest  of  the  surrounding  space 
natural! v  looks  dim,  "With  the  diffuser.  however,  and 
its  (>(|uali/,ing  characteristics,  these  very  marked  con- 
tracts are  removed,  and  the  result  is  good  illumination. 


Tiu'  people  of  Brantf(U-d.  Ont..  have  just  finished 
raising  the  sum  of  $4(1.000  for  a  memorial  to  Prof.  Alex- 
ander (iraham  Bell.  It  was  just  outside  of  the  city  that 
I'rof.  Bell  made  his  first  successful  expei;imenls  with 
the  telei>houe,  and  Brantford  has  ever  siiu-e  lieen 
known  as  the  "Telephone  City,"  "With  this  UKUU-y  sub- 
scribed several  ])locks  of  land  in  the  centre  of  the  city 
have  been  juirchased  and  will  be  turned  into  public 
|)arks.  In  addition  a  niniuiment  will  be  eree1(Nl  to  |ier- 
uetuate  llii'  name  of  the  inventor. 


,\iniot  tV-  Durresne,  electricians.  Threi 
have  ri'gistered. 


Kivers.  Que. 
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Gravenhurst  Power  Plant. 

Gravenhurst.  Ont..  is  one  of  the  many  enterprising 
municipalities  which  have  built  electric  light  and  power 
plants  of  their  own.  The  power  house  is  at  South 
Falls  on  the  Muskoka  river  eight  miles  from  the  town. 
The  generating  plant,  a  view  of  which  is  here  given, 
consists  of  a  waterwheel  type  alternating  current  gen- 
erator, iijQ  kw.,  60  cycle.  3-phase,  6,600  volts,  600  r.p.m., 
built  by  Allis-Chambers-BuUoek.  Limited,  of  Montreal. 
The  exciter,  a  15  kw.  direct  current  generator,  is  belted 
to  the  main  shaft.  The  waterwheel  develops  750  h.p. 
under  a  fall  of  102  feet.  The  contract  of  Allis- 
Chalmers-BuUock,  Limited,  also  included  switchboard, 
transformers,  and  other  auxiliary  apparatus.    This  neat 


five  stories  when  necessary.  The  ground  floor  will  be 
a  passenger  station  and  the  otfices  will  be  in  the  upper 
stories.  Work  on  the  building  will  begin  next  spring 
and  occupy  about  twelve  months. 

On  the  New  W^estminster-Chilliwack  extension  con- 
tracts for  38  miles  have  already  been  let.  The  remain- 
ing 24  miles  will  be  contracted  for  as  soon  as  the  work 
on  the  Suiiias  dyking  scheme  has  advanced  to  a  proper 
stage.  The  tinal  tenders  for  the  electrification  of  this 
line,  which  will  pi'obably  be  the  largest  contract  the 
company  have  ever  awarded,  have  now  been  received 
and  announcement  will  be  made  shortly  as  to  the 
award.  Both  Canadian  and  British  manufacturers  have 
entered  the  field  for  fhis  work. 


Gravenhurst   Power   Plant  at  South   Falls,   Muskolca  River. 


anr 
Smith. 


uiiplete  plant  is  in  charge  of  Superintendent  E. 


British  Columbia  Railway  Extensions 

Gt;nei-al  Maiiagrr  .Six.Tliiig  of  the  lirili.sli  ('olunibia 
Electric  Railway  Company  has  announced  a  number  of 
developments  which  the  company  proijoses  for  next 
year.  The  expenditure  of  the  sum  of  $4,280,000  has 
been  authorized  by  the  board.  A  large  freight  shed  will 
be  erected  west  of  Carroll  Street,  ad.ioining  the  pro- 
perty of  the  Royal  City  .Mills.  This  will  he  for  handling 
traffic  on  the  Lulu  Island  and  .New  Westminster  intef- 
urhan  lines.  The.se  sheds  will  b(!  commenced  at  once 
and  probably  be  completed  in  three  months.  A  central 
passenger  station  and  otTic(^  building  three  stories  high, 
costing  $200,000,  will  be  built  at  Carrall  and  Hastings 
Streets.      Provision    will    lie   made   for   inrreasing  it   to 


As  soon  as  the  C.  P.  H.  have  finished  laying  the  rails 
on  the  New  Westminster-Eburne  line  the  B.  C.  Elec- 
tric Railway  Co.  will  take  it  over  and  electrify  it.  A 
proposal  is  almost  completed  for  extending  the  Van- 
couver city  lines  east  of  the  city  boundary  and  a  num- 
ber of  extensions  are  propo.sed  also  in  South  Vancouver. 


A  formal  petition  may  go  to  the  Ontario  Govern- 
ment shortly  from  the  olTicers  at  Osgoode  Hall,  asking 
that  individual  telephones  be  installed  for  the  more 
convenient  transaction  of  public  affairs.  Osgoode  Hall 
eqiiipment  is  not  that  of  a  modern  business  otiiee, 
though  it   is  a  little  better  than  it  used  to  be. 


••'The  Barber  Electric  Co.,  Limited,"  h_as  beiMi  iuj- 
<'ori)orated  in  Vancouver,  to  sueceed'the' A.  F.  Barber 
Electric  Company. 
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European     Hydro-Electric     Power     Development 


Interesting    paper    read    before    the    Canadian 
Electrical  Assoctiation  by  C.  H.  Mitchell,  C.  E. 


Canada's  wealth  in  water  powers  is  an  asset  to  be 
seized  upon  and  developed  to  the  utmost  advantage 
according  to  the  expansion  of  the  country.  Recoguiziuu' 
such  opportunity,  or  rather  necessity,  Canadian  en- 
gineers entrusted  with  this  development,  naturally  seek 
much  inspiration  abroad,  especially  in  those  countries 
■which,  historically  at  least,  have  led  in  their  branch  of 
work.  Notwithstanding  the  many  conditions  peculiar 
to  this  country,  especially  that  of  climate,  labor  and  of 
industry  and  commerce  generally,  the  basic  principles 


Chevres:  General  View  of  Station. 

of  the  design,  construction  and  operation  of  hydro- 
electric power  plants  are  much  the  same  as  in  Europe. 

Viewed  from  the  hydro-electric  standpoint  of  en- 
gineering, Central  Europe  undoubtedly  has  led  all 
other  j)()rtions  of  the  world,  and  it  is  there  the  engineer 
must  go,  even  to-day,  to  obtain  ideas  as  far  ahead  of 
America  as  are  the  European  fashions.  Switzerland  is 
to  the  hydro-electric  engineer  what  Paris  is  to  the  en- 
gineei-s  of  fashion. 

It  is  not  the  least  surprising  that  Switzerland. 
Northern  Italy,  Eastern  France  and  the  Austrian  Tyrol 
should  have  attained  this  distinction,  because  they  have 
grown  into  it  by  sheer  necessity.  These  regions  do  not 
contain  a  pound  of  coal  or  other  fuel  in  quantity,  and 
it  was  to  be  expected  that  to  the  glacier  fed  streams 
and  waterfalls  the  manufacturer  and  engineer  would 
turn  for  his  power.  The  result  of  this  has  been  the 
gradual  dcvclopnu'nt  of  the  hydraulic  turbine,  the  in- 
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Beznau  :    Interior  of  Generating  Station. 

crease  of  its  efficiency  and  the  introduction  and  adop- 
tion of  ingenious  methods  of  application  and  control  of 
water.  And  when  electrical  transmission  became  a 
settled  factor,  these  countries  were  quick  to  seize  upon 
its  advantages  in  conjunction  with  their  hydraulic 
works,  with  the  result  that  in  many  respects  they  are, 
and  (-(uitinue  to  be,  several  years  ahead  of  their  com- 
petitors. 

Through  such  means  the  design  and  the  excellence 
of  the  hydraulic  equipnuuit  maiuifaotured  in  P'uropean 
shops  and  installed  in  their  operating  plants  have 
reached  a  quality  and  an  efficiency  to  which  American 
builders  have  not  yet.  or  only  recently,  partly  attained. 

On  the  electrical  side,  however,  the  conditions,  the 
writer  considers,  are  reversed  and  it  seems  to  be  gen- 
erally admitted  that  American  design  and  construction 
are  to  the  front.  There  are.  nevertheless,  many  points 
in  the  European  systems  with  which  engineers  on  the 
American  side  of  the  water  might  do  well  to  familiarize 
themselves.  Among  these  might  be  noted  the  wide 
power  distribution  features,  the  great  attention  to  de- 
tail, both  technical  and  commercial,  the  very  general 
use  of  small  motors  in  what  in  many  cases  are  almost 


Chevres  :  Interior  of  Station. 


Beznau  :  Sertion  through  Unit. 
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Trezzo  :   General  View  of  Generating  Station. 

household  industries,  aud  the  poi^ular  education  which 
has  been  directed  by  the  Governments  and  power  com- 
panies, looking  to  more  universal  use  of  electric  power. 

To  present  in  such  limited  space  any  adequate 
description  of  typical  installations  in  the  several  coun- 
tries named  would  ))e  well-night  impossible,  and  it  is 
the  purpose  of  this  paper  to  rather  indicate  some  of 
the  interesting  features,  both  hydraulical.  mechanical 
and  electrical,  in  a  few  of  the  more  important  and 
recent  plants. 

In  all  the  installations  indicated  there  is  indeed  a 
great  similarity  in  many  of  the  electrical  features,  more 
especially  because  it  is  only  very  recently  that  long 
distance,  high  tension  transmission,  as  we  know  it  in 
this  country,  has  been  attempted.  On  the  liydraulic 
side  there  is  great  dissimilarity,  and  on  this  account 
the  many  installations  naturally  fall  into  several 
distinct  classes.  The  simplest  division  is  with  relation 
to  the  hydraulic  operating  conditions,  which  for  con- 
venience have- been  divkled  into  low.  medium  and  light 
heads. 

LOW  HEAD  PLANTS. 

Low  head  plants  as  now  designed  in  Europe  are  not 
comparable  with  those  of  twenty  or  even  ten  years 
ago,  Dor  with  the  practice  still  prevailing  in  America. 
Water,  the  invaluable  a.sset,  is  too  precious  to  the 
European  to  allow  any  waste,  such  as  even  now  is 
common  in  plants  on  this  side  of  the  ocean.  To  deal 
with  large  quantities  of  water  as  are  involved  in  low 
head  propositions  has  required  bold  design  and  bolder 
financing  to  obtain  every  foot-pound  of  energy  through- 
out the  year.  Nowhere  have  more  ingenious  devices 
been  employed  to  meet  abnoi-mal  fluctuations  in  the 
level  of  head  and  tail  water  under  low  heads  than  in 
Switzerland,  and  from  an  hydraulic  point  of  view  this 
is  the  leading  feature  in  the  following. 

Chevres. — The  Chevres  plant  is  situated  on  the  River 
Rhone,  three  miles  below  Geneva,  Switzerland,  and  its 
history  reads  almost  like  an  engineering  romance,  so 
various  have  been  the  changes  and  evolutions  effected 
since  its  first  construction  in  1890. 

In  general  the  ()ovver  works  consist  of  a  nuiin  dam 
provided  with  sluices  for  immediate  control  of  head 
water,  an  entrance  canal  and  intake  service  extending 
upstream  from  the  dam  and  a  generating  station  paral- 
lel to  the  river,  extending  down  stream,  having  the 
water  introduced  on  the  shore  side  of  the  house.  The 
sluice  weir  has  six  gates  of  the  Storiey  type,  each  .'i'J 


Trezzo:    Semenza  "Umbrella"  Insulator. 

feet  wide  and  28  feet  high,  built  between  piers,  each 
of  which  is  56  feet  long  and  10  feet  thick.  The  Stoney 
gates  are  of  structural  steel,  counterbalanced  and 
actuated  with  small  hoists  located  on  an  overhead 
bridge,  so  ad.iusted  that  two  men  can  raise  or  lower 
them  by  hand.  Each  gate  weighs  fifty  tons  and  has 
three  hundred  and  sixty  tons  against  it  when  closed. 
Tile  (lr>'  weather  flow  of  the  Rhone  at   this  point 


Trezzo :    Interior  of   Station. 
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is  about  4.200  sec.  feet,  tn'currinu:  in  winter,  at  whic-li 
time  there  is  a  head  of  28  feet ;  in  siiiunier  the  tiow  is 
as  high  as  32.000  sec.  feet,  when  the  head  is  reduced 
to  15  feet,  or  almost  half. 

The  generating  station  is  450  feet  long,  and  41  feet 
wide,  and  accommodates  15  vertical  type  power  units 
and  three  exciters,  as  well  as  a  complete  oil  pumping 
and  filter  plant,  a  workshop  and  otfiees.  All  the  build- 
ing foundations  and  other  works  are  built  of  concrete, 
resting  upon  sandstone  ledge. 

Ten  of  the  turbine  units  are  comparatively  modern 
and  have  four  runners;  of  these  five  are  for  the  low 
summer  head,  and  five  for  winter  or  high  head. 

With  five  turbines  of  earlier  type,  however,  when 


of  various  windings.  Eleven  units  arc  two-phase, 
750  kw..  2.750  volts  at  45  cycles,  five  of  M'hich  (earlier) 
have  fixed  fields,  and  six  have  revolving  fields.  Three 
units  are  2-phase,  5.000  volts,  and  one  is  a  D.  C.  machine 
of  Thury  12  pole  type,  supplying  current  to  an  electro- 
chemical works  nearby  at  208  volts. 

Perhaps  the  most  remarkable  features  of  this  plant 
are  in  connection  with  the  distribution  and  the  large 
ratio  of  consumers  to  population  served.  The  very 
general  use  of  current  in  Geneva  was  evident  in  a  short 
trip  made  by  the  writer,  in  company  with  the  engineer, 
when  a  iilaning  mill,  a  bakery,  a  jeweller's,  a  printing 
iiffic'c  and  a  chocolate  factory  were  visited,  in  which 
fi'oin   2   to    15   h.i).   W(>re   used.      The   large   number   of 


St.  Maurice  :   General  View  of  Power  Station. 


Olevano  :  40-inch  Penstock,  960  ft.  head. 


there  is  a  high  head,  thai  is,  wiicii  tail  water  is  low  in 
winter,  only  the  lower  i)air  of  runiuTS  is  in  operation, 
which  when  full  o[)cn,  develop  1.200  h.p.  at  80  r.ji.m. 
In  summer,  with  high  tail  water  level  and  low  head, 
both  pairs  are  in  operation,  when  each  delivci-s  400  h.|).. 
or  800  h.p.  together. 

A  peculiarity  of  these  turbiiu's  is  in  the  method  of 
governing  by  a  hydraulic  servo  motor,  wliich  provides 
that  Avhen  the  U|)|)er  i)air  of  wh(>els  is  not  working, 
only  the  lower  gates  are  operatetl.  and  when  both  pairs 
arc  working,  regulation  is  obtained  by  the  gates  of  the 
ii|)piT  jiair  only. 

The  electric  generators  installed  at  the  dilTd'ciit 
times  are  of  tiie  same  general   unil)rella   I.N'pc.   but    are 


takers  uiiilci'  2  h.p.  was  astonishing,  and  it  may  be 
noted  that  ll;i  of  these  small  takers  at  10  volts  were 
using  only  50' ^  h.p.  altogether,  while  189  at  500  volts 
were  using  ].2(il  h.p.  at  the  (>nd  of  1905.  The  average 
])ower  of  all  motors  was  1.2  kw.  The  total  number 
of  incandescent  lamps  in  service  at  that  time  was 
85,000.  For  the  distribution  of  this  jiower  to  27  city 
and  suburban  localities.  (>98  transformers  in  S3  sub- 
staticuis  ai'c  re(|uired.  being  the  largest  ]iunil)er  of  any 
plant   in  Switzerland. 

I'rices  charged  by  the  city  of  (icncva  .-ire  as  folows: 
l'"or  lighting.  1()  c.p.  lami)s  1 70  w;itts).  one  cent  per 
hmir.  with  a  larg(>  discount  for  a  eonsideralile  nuinlier 
of  lamps,     i-'or  power,  on  ll;it   r-atc  1   h.p.  at  -ttil  |>cr  h.p. 
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year.  lU  h.p.  at  I'f'i'A  per  h.p.  year.  20  li.p.  at  i}i:52  per  h.p. 
year,  50  h.p.  at  $28,  and  100  h.p.  at  $22.40.  These 
figures  are  based  upon  a  ten  hour  day,  witli  full  ad- 
vantage of  the  diseount.  A  24  hour  day  would  increase 
the  amounts  by  50  per  cent.  Coal  for  steam  power  is 
about  $7  per  ton. 

Beznau,  River  Aare. — One  of  the  most  interesting 
low  head  ])lants  in  Switzerland  to-day  is  that  situated 
on  the  Aare  River,  the  I'.iv.nan  Statinn.     In  it  are  con- 


Olevano :     Impulse  Wheel,    1.200  H.H.    showing  Nozzles, 
(case  removed. ) 

stituted  all  the  most  recent  improvenuMits  in  the  appli- 
cation of  the  water  to  the  wheels,  and  in  the  wheels 
themselves  are  embodied  the  results  of  the  experience 
of  the  past  ten  years,  with  plants  operating  low  heads 
with  large  variations.  This  plant  was  completed  and 
put  in  operation  in  1904,  and  was  (juickly  loaded  up 
with  consumers  in  the  surrounding  country. 

The  available  fall  varies  between  10  and  15  feel 
and.  owing  to  this  variation,  the  vertical  turbine  nnil> 
consist  of  three  runners  7  feet  6  inches  diameter.  Oni 
pair  of  runners  is  at  the  bottom,  right  and  left,  and  t\v 
third  above,  discharging  downwards  into  the  drafi 
chamber  of  the  upper  runner  of  the  pair.  At  a  mediuii) 
head  of  18  feet  1,000  h.p.  is  obtained  on  each  unit  a 
67  r.p.m.,  using  890  sec.  feet  of  water.  The  whoh 
unit  is  supported  by  hydi-aulic  pressure  beneath  ;' 
disc,  so  as  to  reduce  tlie  weight  on  the  step  bearing 
and  tile  small  ineiiualities  o|'  this  ai'i'  furtlicr  halanci'i 
by  oil  iiri'ssnrc  from  special  puirips. 

Till'  piiwiT  secured  in  tlies,>  units  varies  l)el\\-eei 
7.00(1  and  11,0(1(1  Ii.|i.  r,,r  the  wlmle  iiisl  all;it  imi  of  nim 
units. 

The  giMieiMtiirs  a)-c  ol'  the  nnilirella  i'e\i)l\ing  fieic' 
type,  800  k\v.  each.  :{-pli;Lse.  wound  to  S.OOO  volts  at  50 
cycles,  and  were  built  by  IJrown,  Boveri  &  Company, 
of  Baden.  Local  distribution  is  at  the  generating  volt- 
age, while  long  distance  is  at  25,000  volts  up  to  20  miles. 
The  latter  voltage  was  the  highest  in  transmission 
operation  in  Swit/cerland  at  the  end  of  1905.  The  total 
length  of  transmisison  lines  of  this  plant  in  1905  was 
70  miles,  the  niunber  of  localities  served  was  61,  the 
population  250.000,  the  number  of  transformers  60, 
and  stations  .'il.  while  the  average  power  of  motors 
served  was  100  Uw,,  in  whi<'h  i-espeet  this  |)lant  stainls 
tiiird   in  the  countr.v. 

i'rices  of  power  are  generally  as  follows:  For 
lighting,  16  c.p.  lamps,  $4  eaeh  per  year,  continuous 
service.  For  motors  on  10  Ininr  liasis.  flat  rate,  1  h.p. 
at  $48,  10  h.p.  at  $89,  50  h.p.  at  $84.  and  100  h.p.  at 
$82.  For  24  hour  basis,  1  h.p.  at  $5(1;  Ki  lip.  at  $49, 
50  h.[),  at  $44.  and  100  h.p.  at  $41. 


Trezzo,  Adda  River,  Italy,— The  Trezzo  plant  is 
one  of  a  series  owned  hy  the  Edison  Company  of  Milan, 
and  has  oidy  been  recently  put  in  operation.  The  Adda 
River  at  this  point  (25  miles  northeast  of  Milan)  makes 
a  horseshoe  bend  around  a  rocky  hill,  and  the  power 
project  consisted  of  draining  the  river  at  the  crown  of 
the  bend  and  placing  the  power  house  alongside  of  the 
rock  cliff,  discharging  the  water  from  the  tail  races 
through  tunnels  under  the  hill  to  the  river  below.  The 
low  head  thus  obtained,  only  24  feet,  required  vertical 
shaft  type  of  units  with  low  speeds  and  a  corresponding 
large  volume  of  water  with  many  units. 

Against  the  high  cliff  of  the  river,  in  the  horseshoe, 
the  power  house  was  constructed,  having  its  face 
parallel  to  the  river  flow  opposite,  yet  almost  square 
against  the  current  on  the  approach  to  the  curve;  this 
arrangement  provides  ample  water  with  minimum  de- 
flection, and  at  the  same  time  produces  a  sweeping 
current  to  carry  past  debris,  etc.  The  station  is  situated 
about  oOO  yards  upstream  from  the  sluice  gates  of  the 
dam,  and  is  a  large  and  very  handsome  structure  built 
entirely  of  stone. 

It  will  be  seen  in  the  illustration  that  there  are  ten 
main  water  entrances,  each  22  feet  wide,  and  two 
exciter  inlets.  These  represent  as  many  units  and  the 
water  in  each,  after  passing  screens  and  gates,  enters 
a  wheel  pit  with  its  vertical  turbine,  thence  into  the 
tail  pit  and  common  bay.  about  300  by  60  feet,  in  the 
rear  of  the  station.  From  this  point  the  water  is  con- 
veyed by  means  of  two  tunnels  beneath  the  cliff  to  the 
lower  river.  For  a  distance  of  150  feet  above  the 
station  and  in  continuation  of  the  face  of  the  water 
inlets,  a  series  of  ten  overflow  weirs  is  arranged  to  take 
care  of  slight  inequalities  in  the  river  level. 

The    vertical    turbines    are    Francis    type,    each    of 


Olevano  :    High  Tension  Switches,  (30,000  Volts,  t 

1.500  h.]).  capacity  at  105  r.p.ni.;  (he  lirst  six  and  the 
two  exciter  units  are  1).\'  Riva  .Moncrct  &.  (,'ompany,  and 
the  seventh  is  by  Escher,  Wy.ss  &  Company,  of  Zurich, 
Considerable  use  has  been  made  of  reinforcing  steel 
in  the  concrete  foniulalions  and  settings  of  these 
machines.  The  governors  are  connected  by  two  stems 
to  the  gates.  The  geinu-ators  are  of  8-phase  revolving 
field  t.vpe,  two  at  50  cycles,  and  the  remaitulei'  at  42 
cycles,  and  ari'  built   by  ({adda  &  ('ompany,  Milan. 

In  the  afraneeiii|.|||  nj'  switches,  transformers, 
ari'esters,  instrunienl  hoards,  control,  etc.,  this  station 
is  very  comi)lete  and  roomy,  and  the  vvlnile  large;  wing 
at  the  end  of  the  station  is  occujjied  by  this  apjiaratus. 
The  distant  control  apparatus  is.  in  itself,  a  very  perfect 
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Vigevano:  Interior  of  Generating  Station. 

arrangemeut.  permitting  cumplete  operation  from  table 
switchboard  to  isolated  apparatus  in  different  eompart- 
ments  of  switch  and  transformer  rooms. 

Four  transmission  circuits,  three  to  ililau  and  one 
to  Bergamo,  are  now  in  operation  at  13,000  volts, 
carried  on  structural  steel  towers,  known  as  the 
"Elastic"  type.  The  function  of  these  towei-s  is  that 
while  rigid  "at  right  angles  they  will  oscillate  slightly 
in  the  direction  of  the  line,  creeping  of  the  cables  being 
prevented  by  guying  at  intervals.  These  towers  are 
40  feet  high  above  the  ground,  built  with  two  legs 
(channel  section)  7  feet  apart,  and  each  leg  set  in  con- 
crete 5  feet  deep;  the  top  of  each  leg  member  carries 
two  circuits.  Insulators  on  these  lines  are  of  the 
Paderno  type,  but  are  being  partially  replaced  with  a 
new  design  recently  patented  by  Signor  Semenza.  con- 
sulting engineer  of  the  company.  This  is  a  radical 
departure,  but  most  simple,  with  qualities  of  insulation 
which  are  obvious.  The  design,  which  can  be  better 
illustrated  than  described,  consists  of  the  lower  portion 
of  a  simple  Paderno  insvdator.  provided  with  a  threaded 
top  and  side  groove  in  which  the  wire  passes :  over 
the  top  is  screwed  an  '"umbrella"  made  of  terra  cotta 
about  12  inches  in  diameter.  It  is  interesting  to  know 
that  in  the  breakdown  tests  on  this  insulator,  designed 
for  30,001)  volts,  the  ratio  between  wet  and  dry  condi- 
tions is  nearly  unity,  viz..  122,000  volts  for  dry  and 
110,000  volts  "for  wet.  A  feature  of  this  new  type  is 
its  small  cost,  the  inexpensive,  large  upper  part  of  the 
usual  porcelain  insulator  being  replaced  liy  a  simple, 
easily  fornuHl  piece  of  terra  cotta  or  other  cheap 
material.    As  .iokingly  pointed  out  by  Signor  Semenza. 


a  new  umbrella  is.  in  this  case,  cheaper  than  an  extra 
petticoat. 

:\IEDirM  HEAD  PLANTS. 

There  is  perhaps  not  a  great  deal  to  be  noticed  in 
the  plants  of  medium  heads,  say  between  40  and  100 
feet  or  more,  as  they  are  generally  of  types  similar  to 
many  American  installations.  Two  plants,  however, 
have  been  chosen  for  particular  features,  which  are 
especially   interesting  to  electrical   engineers. 

Vigevano  Plant,  near  Milan,  Italy. — ililan,  which 
may  be  said  to  be  the  electrical  city  of  Central  Europe, 
is  developing  such  a  tremendous  business  in  power  that 
the  actual  supply  has  been  quite  behind  the  demand, 
and  the  result  is  that  the  electrical  companies  in  the 
field  have  been  using  every  means  to  increase  their  oiit- 
put   by   the  exploitation  of  new  hj'dro   developments. 

The  new  installation  at  Vigevano,  on  the  Tessin 
river.  20  miles  west  of  ililan,  is  a  recent  result  of  over- 
burdened generating  stations,  and  was  placed  in  opera- 
tion in  1906.  and  illustrates  one  of  the  latest  types  of 


Gavet :  2,000    H.P.   Spiral  Francis  Turbine,  190  ft.  head. 


Gavet:    Wood-Concrete    Encased  Poles. 


hydro-electric     stations     to     be     adopted     by     Italian 
engineers. 

Water  for  this  plant  is  brought  through  canals 
tliree  miles,  to  a  fore-bay  above  the  power  station, 
iiaving  an  overflow,  screens  and  inlet  sluices,  to  the 
steel  penstocks,  which  are  6  feet  6  inches  diameter,  one 
for  each  unit.  The  penstocks  are  about  200  feet  long 
and  enter  through  the  station  wall  into  the  tops  of  the 
wheel  cases.  As  a  generating  station,  the  arrangement 
of  this  plant  is  ideal,  and  upon  entering  the  visitor  is 
impressed  with  the  convenient  and  roomy  arrangement. 
The  turbine  and  generator  units,  five  in  number,  are 
arranged  abreast  in  a  long  hall,  the  two  exciter  units 
l)eing  at  one  end.  At  the  same  end  is  the  switchboard, 
mounted  on.  and  under,  a  floor,  which  is  6  feet  above 
the  main  floor;  the  whoh'  hall  is  about  340  feet  by  40 
feet.  Alongside  the  gallery  is  an  eidarged  wing,  con- 
taining all  switching  ami  transforming  apparatus,  the 
arrangement  of  wliich  in  convenient  se(iuence,  roomy 
spacing  and  isolation  is  very  clever,  in  the  introduc- 
tion of  these  features  the  E\iropean  practice  in  design 
within  the  i)ast   two  years  is  i|uilc  marked. 
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The  turbines  are  by  Riva  ilonoeret  &  Company, 
Milan,  four  units  being  installed  at  the  time  of  the 
writer's  visit  on  February  6th,  1906,  and  one  being 
still  in  the  shop.s.  The  type  is  horizontal  shaft  double 
Francis  inward  discharge,  into  a  draft  chest :  the  cases 
are  exposed  and  form  the  termination  of  the  penstocks. 
Each  turbine  unit  works  under  a  head  of  61  feet, 
developing  1,400  h.p..  using  270  cubic  feet  of  water  per 
second.  The  governors  are  of  a  special  oil  type, 
recently  perfected  by  the  turbine  makers,  sensitive  and 
very  powerful  for  their  size ;  the  writer  looked  at  the 
governors,  especially  to  discover  periodic  hunting, 
while  the  station  was  running  in  parallel  with  a  steam 
plant  at  ^Milan,  but  could  see  no  injurious  irregularities. 
The  generators,  by  Gadda  &  Company.  ]\Iilan.  are 
directly  conected.  .'^-phase.  wound  td  2.750  volts  at  42 
cycles. 

Switch  gear  is  fitted  with  table  instruments  ami 
distant  control  apparatus,  so  that  the  operators  can  at 
once  see  both  instruments  and  machines.  Current  is 
stepped  up  to  25.000  volts  and  the  transmission  lines, 
comprising  two  circuits  of  7  mm.  wires,  are  caried  on 
steel  towers  spaced  350  feet  apart. 

The  power  from  this  station  is  used  in  (uitlying 
towns  to  the  north  and  west  of  ]Milan.  as  well  as  in  the 
city. 

The  prices  obtained  by  this  company  in  the  widely 
.separated  centres  of  consumption  are  based  on  a  fiat 
rate,  and  on  a  24  hour  day.  average  about  $31  per  h.p. 
year,  with  a  minimum  of  $23  and  a  maximum  of  $44, 
depending  on  distance.  The  price  of  coal  is  about  $7 
per  ton. 

St.  Maurice  Station,  Switzerland. — The  St.  ilaurice- 
Lausanne  installation,  generating  power  from  the 
Rhone  east  of  Lake  Geneva,  and  transmitting  by  direct 
current  to  Lausanne,  35  miles  distant,  has  become 
world-famous  as  being  the  pioneer  D.  C.  transmission 
sy.stem  in  commercial  operation  under  the  Thury 
patents. 

Not  only  are  the  electrical  features  novel,  but  the 
hydraulic  arrangements  are  also  most  unique,  especially 
in  the  head  works  and  in  the  hydraulic  governors. 

The  Rhone  is  subject  to  great  fluctuations  in  this 
region,  being  essentially  a  torrential  river,  and  in  the 
late  Slimmer  and  winter  periods  the  flow  runs  to  such 
a  minimum  that  it  is  necessary  to  use  special  means  to 
divert  the  water  into  the  head  works.  For  this  purpose 
a  permanent  dam  not  being  permitted  or  advisable,  a 
device  was  resorted  to  whereby  a  moveable  dam  struc- 
ture is  let  down  into  the  river  from  an  overhead  bridge. 
The  bridge  is  a  steel  Howe  trus.s  on  stone  piers;  from 
the  floor  is  suspended  a  series  of  hinged  frames  which 
can  be  lowered  so  that  their  lower  ends  rest  in  seats 
in  the  river  bed.  These  frames  are  then  filled  in  with 
wooden  stop  logs  to  the  desired  height  to  divert  the 
water  to  the  inlet  of  the  head  canal  alongside. 

From  the  intake,  water  is  conveyed  by  open  cut  and 
closed  conduits,  nearly  two  miles,  to  a  forebay  above 
the  power  station,  whence  three  penstocks  of  8  feet 
diameter,  and  about  1.500  feet  long,  lead  to  the  tur- 
bines. 

Tliere  are  at  present  live  power  units  in  this  station. 
each  nominally  l.OOII  li.p.  The  turbines  working  under 
110  feet  hearl  are  of  the  Francis  type  horizontal  shaft, 
with  snail  shell  case,  running  at  300  r.[).m.  Water  is 
introduced  from  beneath  the  floor  from  the  i)enstocks. 
Each  turbine  operates  two  direct  cnrri-nt  generators, 
and  all  five  turbine  units  are  governed  in  ])arallel  from 
one  governor,  s|)eeially  designed  for  this  purfjose. 

The   ten    generators   are   of  a   special    Thury   type. 


giving  150  amperes  at  2.300  volts.  Connected  in  series 
the  ultimate  line  voltage  becomes  23.000  volts,  and  is 
transmitted  over  two  wires  to  the  step-down  or  distri- 
buting station  in  Lausanne,  where  by  series  motors  the 
current  is  taken  off  to  the  secondary  outlets.  The 
electrical  portion  of  this  plant  has  been  so  often 
described  in  the  technical  press,  especially  the  past 
three  years,  it  is  not  the  intention  here  to  do  so  further. 
There  are  features  of  D.  C.  transmission  and  operation, 
however,  which  might  be  mentioned  as  of  interest. 

It  is  claimed  for  the  Thury  system  that  while  the 
generating  apparatus  is  much  more  costly  than  for 
alternating  current — as  much  as  75  per  cent,  in  excess 
— the  switching  gear  and  transformers,  and  buildings 
therefor,  necessary  for  the  alternating  system  are 
absent  in  the  direct  current  system;  the  total  result 
being  a  cost  very  close  to  or  perhaps  less  than  the 
alternating. 

In  the  transmission  line,  however,  a  great  saviuir  of 


Vallorbe  :   General  View  of  Station,  770  ft.  head. 

first  cost  and  operation  exists,  owing  to  cheaper  insula- 
tors, less  copper,  smaller  spacing  of  circuits  on  poles, 
cheaper  and  simpler  lightning  protection.  The  actual 
experiences  with  lightning  in  ()])erating  D.  C.  and  A.  C. 
transmission  systems  in  France  and  Switzerland  has, 
the  past  two  years,  been  much  in  favor  of  the  D.  C. 
The  St.  Maurice-Lansanne  line,  which  has  been  in 
operation  for  five  or  six  years,  has  seldom  had  a  shut 
down  due  to  lightning,  and  as  this  line  and  the  new 
.Moutier  line,  also  singularly  free,  are  in  the  Alps,  where 
lightning  disturbance  is  at  its  worst,  it  is  claimed  that 
their  immnnity  from  trouble  has  been  entirely  due  to 
the  system. 

ilKill   IIK.M)  PLANTS. 

Iligli  lie.iil  power  installations  are  rapidly  becoming 
tile  most  numerous  arul  important  types  in  the  Alps, 
for  the  generation    of    power.      Cei'lain     localities  in 
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Switzerland  have  been  specially  developed  in  this 
respect,  but  there  are  also  many  such  plants  in  the 
Alps,  in  France,  Italy  and  Austria,  as  well  as  in  other 
portions  of  the  continent,  especially  where  expensive 
fuel  and  a  transmission  market  has  offered  remunera- 
tive investment. 

Without  enumerating  the  many  plants,  especially 
in  the  Central  Alps,  varying  in  head  up  to,  in  one 
instance.  3,1-40  feet,  near  Territet — the  highest  in  the 
world — the  writer  has  selected  a  typical  new  Swiss  in- 
stallation, a  new  French  plant  in  Savoy,  and  an  Italian 
one  south  of  Naples.  Each  of  these  has  special  features 
of  interest. 

The  Olevano  Plant,  Near  Naples,  Italy.— The  Ole- 
vano  installation  is  on  the  Tusciaiio  river  about  50  miles 
south  of  Naples,  has  a  capacity  of  6,000  h.p.  and  current 
is  transmitted  to  various  towns  en  route  to  Naples, 
passing  Vesuvius  at  its  base.  Its  transmission  lines 
suffered  severely  in  the  recent  eruption.  The  uses  are 
mainly  for  lighting  and  mixed  power  in  small  units, 
such  as  for  fabric  and  textile  weaving,  machine  and 
woodworking  shops,  but  more  than  all  for  the  macaroni 
factory,  which  is  the  flour  mill  of  Italy. 

The  head  water  is  brought  about  three  miles  by 
canal  and  tunnel  to  a  forebay  on  the  mountain  side, 
thence  down  to  the  station  in  a  steel  penstock,  forty 
inches  diameter.  There  is  now  being  used  only  about 
70  sec.  feet  of  water,  under  a  static  head  of  960  feet. 
The  penstock  is  about  2.000  feet  long  and  is  carried 
down  the  mountain  on  65  concrete  saddles.  The  lower 
end  is  horizontal  and  distributes  to  five  power  and  two 
exciter  units.  The  upper  portion  of  the  penstock  is  of 
14  inch  steel  and  the  lower  %  inch. 

In  the  generating  station  the  five  units  at  present 
installed  are  each  of  1.  200  h.p.  output  capacity.  The 
waterwheels  are  of  a  special  horizontal  shaft,  impulse 
type,   inannfacturcd    by     I'iccard     I'ictet    &   Company. 
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Vallorbe  :    Artistic  Transformer  House. 


Vallorbe  :  Water  Resistance  Lightning  Arrester. 

Geneva.  Switzerland.  They  are  rated  nominally  at 
1.400  h.p..  run  at  500  r.p.m.,  and  each  uses  about  1-i 
cubic  feet  per  second  of  water.  The  runner,  4  feet  8 
inches  diameter,  consists  of  two  heavy  cast  iron  rims, 
having  the  steel  vanes  set  between :  this  is  mounted 
in  a  spider  attached  to  the  shaft.  The  water  is  intro- 
duced through  a  pair  of  nozzles  at  90  degress  with  each 
other,  which  are  formed  in  one  casting  bolted  to  the 
end  of  the  supply  pipe;  the  nozzles  lie  up  to  the  inner 
periphery  of  the  runner  and  the  latter  discharges  out- 
wards similarly  to  the  Girard  turbine.  The  discharged 
water  is  caught  in  tail  pit  below  and  the  whole  (pit 
and  runner)  is  covered  with  a  casing.  The  nozzles  are 
opened  and  closed  by  a  bronze  tongue  or  throttle  de- 
flecting within  the  opening  on  a  shaft  which  is  linked 
up  to  the  governor. 

In  the  earliest  nozzles  on  this  type  of  wheel,  the 
manufacturers  had  formed  the  whole  nozzle  head  and 
tongue  of  bronze,  an  expensive  feature  in  large  units, 
especially  when  renewals  are  frequently  recpiired. 
Later  types,  however,  such  as  the  present,  are  built 
merely  with  bronze  lips  and  tongue,  as  it  is  found  that 
these — especially  tlie  lips — are  dieaiily  and  quickly 
renewed.  The  writer  saw  and  obtained  a  photograph 
of  the  eroded  nozzle  from  one  of  the  wheels  in  this 
installation,  which  had  been  in  use  12  months;  it  pre- 
sented a  good  object  lesson  of  the  power  of  sanded 
water  under  high  head,  which  forms  one  of  the  diflfi- 
rnlties  to  be  met  with  in  the  operation  of  this  plant. 
it  is  to  be  noted  that  there  is  comparatively  no  erosion 
of  the  vanes  of  the  runner  under  these  conditions. 

It  is  stated  that  in  tests  on  these  hydraulic  luiits 
iiy  the  company,  the  following  efKciencies  were  ob- 
tained: At  full  gate.  76  per  cent.:  at  three-quarter 
gale.  1:\  per  cent.;  at  half  gate.  68  per  cent.:  at  quarter 
gate.  62  per  cent.  The  generators  antl  electrical  a|>para- 
tiis  made  by  Westingiiousc  present  lU)  especially  new 
features  beyond  the  general  modern  ]n'actice  of  switeli- 
ing  atul  isolation  as  designed  by  tluit  house.  The  gen- 
erators are  three-phase,  wound  to  iJ.OOO  volts,  and  static 
oil-cooled  transformers  step  up  to  30,000  volts  to  the 
line,  consisting  of  two  trunk  circuits  which  are  carried 
on  one  line  of  structural  steel  poles  about  180  feet 
apai-t.  The  wires  are  7  mm.  copper,  and  are  24  inches 
ai)art. 

Prices  for  power  in  the  cities  named  vary  according 
to  amount  and  distance  from  generating  station.  At 
S.iii'i-no.  16  miles  distant.  200  h.p.  is  sold  for  $25  per 
h.p.  year,  on  a  24  hour  basis;  larger  blocks  of  power 
are  solil  nearer  Naples  at  $30  per  h.p.  at  24  hours, 
'i'liei-e  are  two  consumers  near  Naples  using  800  and 
1,00  h.p.  each.     Coal  .it  Naples  is  about  $8  per  ton. 

Gavet  Station,  French  Savoy. — This  installation  is 
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situated  on  the  Romauelie  river,  and  is  in  the  heart  of 
the  French  Alps.  The  distinctive  features  of  this  river 
are  remarkable,  for  its  flow  is  very  small,  being  in 
dry  weather  only  about  300  see.  feet;  while  the  flood 
discharge  is  thirty  times  as  much.  Its  descent  is  very 
rapid,  hence  high  heads  prevail,  and  in  the  seven  plants 
installed  on  twelve  miles  of  its  course  40,000  h.p.  is 
developed.  This  river  offers  a  notable  example  of  the 
utmost  development  of  mountain  streams  for  power 
generation. 

The  power  is  used  for  numerous  electro-chemical 
industries,  including  calcium  carbide  works,  and 
■especially  the  "electric-steel"  works  of  Keller,  Leleux 
&  Company  at  Livet.  At  Livet  is  also  located  the  muni- 
cipal plant  for  Grenoble.  A  transmission  line  from  the 
latter,  24  miles  long,  to  Grenoble,  has  a  considerable 
portion  carried  on  wooden  poles  incased  in  from  1  to  2 
inches  of  concrete.     Unique  as  this  is,  it  appeared  to 


ipcra- 


Vallorbe  :  Section  through  HydrauHc  Governor. 

have  giviMi   fair  satisfaction   in  Ihc  liii-cc  ycai- 
tion  l)cl(H'c  the  writer  saw  il. 

Tlic  (lavcl  station,  complricd  in  1!Iim;.  is  I(i  miles 
from  Grenoble  and  has  an  nut  put  of  7).(nH)  h.p.  at  the 
lowest  stage  of  the  river.  Th(!  head  works  are  very 
ingenious,  having  besides  the  dam,  several  weirs  and 
settling  l)asins  for  the  i)urpose  of  freeing  the  water  of 
gravel,  sand  and  silt,  which  is  carried  in  great  quanti- 
ties in  mountain  streams.  The  flume  or  tunnel  to  the 
[)ovver  station  is  7.000  Feet  long  iiiid  .-iliuiit  Id  feci 
s(|uare. 

The  liiiiiii'l  tcriiiiniitcs  in  :i  small  covered  forebay 
hijih  lip  tlir  \':\fr  III'  the  clilf  .dKive  the  station,  having 
outlets  I'or  two  penstocks  an<l  oin^  spillway.  Tlu;  pen- 
stocks follow  down  the  cliff,  and  are  7  I'ei't  diameter, 
about    odd    feet    long,    and    earli    l.ranelirs    to    the    three 


main  and  two  exciter  units  at  the  rear  wall  of  the 
station. 

The  station  is  of  rul)ble  stone,  having  a  generating 
room,  commodious  switchboard  gallery,  wire  ducts, 
transformer  and  arrester  rooms.  The  writer  had  the 
]ileasure  of  visiting  the  plant  on  February  14tli,  1906, 
with  the  consulting  engineer,  JM.  Boissonas,  of  Geneva, 
who  pointed  out  many  of  the  new  features. 

The  turbines  develop  2,000  horse-power  each,  work- 
ing under  a  head  of  190  feet;  they  are  of  the  horizontal 
shaft,  single  spiral  Francis  type,  built  by  Piccar(J  Pictet 
&  Company,  of  Geneva.  The  distributor  gates  are 
swivel  style,  with  an  actuating  gates  ring  carried  on 
arms  fitted  with  springs,  to  positively  take  uj)  lost 
motion.  The  governors  are  by  the  same  makers,  ar- 
ranged with  a  new  device  on  the  fly  balls,  to  stop  petty 
vibrations.  The  main  shafts  have  flywheels  and  Zodel 
flexible  leather  link  couplings. 

The  generators  are  by  Schneider  &  Company.  Cham- 
pagne, revolving  field  t.vpe,  three-phase.  4.000  volts. 
231  amp.  per  phase.  The  transformers  step  up  to 
26.000  line  voltage  the  same  as  at  the  Avigonet  station, 
with  which  this  station  will  at  times  be  run  in  parallel, 
24  miles  distant.  The  line  is  at  present  carried  on 
wooden  poles. 

Good  qiuxlity  steam  coal  in  Grenoble  costs  about  i)i5 
per  ton.  The  prices  of  the  Societe  Grenobloise  are,  in 
general,  as  follows:  For  24  hours'  service  the  average 
prices  (variable  on  account  of  distance)  are,  say  for 
100  h.p.,  .$30  per  h.p.  year,  and  for  500  h.p.  about  $26 
per  h.p,  year.  In  500  h.p.  quantities  prices  run  down 
as  low  as  $18  for  transmitted  power  and  even  to  $12 
at  the  station.  This  company  has  now  15  year  con- 
tracts for  about  15,000  h.p.,  with  some  customers  100 
miles  distant. 

Vallorbe  Development,  Switzerland. — Vallorbe  is  a 
small  city  in  Canton  Vaud  on  the  Orbe  river,  north  of 
Geneva,  and  two  miles  from  the  French  frontier.  The 
river  empties  from  Lake  de  Joux,  which  is  800  feet 
above  the  valley,  through  an  underground  iiassage,  and 
commences  its  course  as  an  open  river  from  a  gigantic 
bidibling  spring. 

The  Valloi'hc  plant  has  been  in  operation  since  19(14 
with  five  units;  si)ace  and  connections  are  an-angcd, 
however,  for  three  more,  while  tdtimate  extensions  will 
provide  for  a  total  of  about  12  units  if  sufficient  water 
can  be  secured.  The  pi'cscnt  output  of  this  plant  is 
o.ddd  h.p. 

Ilydraulically  I  his  c|c\-i'lopincnl  is  most  rcniarkalilc, 
owing  to  the  natiin'  of  the  w;itcr  supply.  Lakes  dr 
-Joux  and  Breuct  have  six  and  seven  surface  outh'ts 
respectively,  but  the  main  discharge  is  the  subterranean 
river,  which  fcn-ms  the  Orbe.  In  order  to  get  sufficient 
water,  then,  all  the  small  surface  outlets  were  dammed, 
and  the  lakes  were  formed  into  a  huge  reservoir,  in 
which  the  coiwessions  pcrniilfcd  the  lluci  n;it  ion  of  I  hi> 
li-vel  within  the  liniils  of  12  reel,  artilii'ially  controlled. 
At  certain  periods  of  the  year  these  lakes  have  regu- 
larly risen  a  number  ol'  feel,  according  to  a  law  deter- 
mined by  observations  extending  over  many  years. 
This  in(;rea.s«  is  now  partially  se(-ured  by  the  new 
work.s,  and  is  held  up  for  power  purposes.  The  sub- 
terranean How.  however,  still  p ratieeiW  Heutie  Ihe 
develojuiH'iil  pi'esenls  the  iini(pie  feature  ot  being  de- 
pendent enlifely  on  storage  water  oi'  such  as  can  be 
stolen  from  llie  natural  outh'f. 

The  water  taken  at  the  intake  in  the  lake,  afler 
liassiug  racks  and  gales,  is  eari'ieil  by  means  of  a 
rectangular  eonci-elc  IIikmI  Innnel  lo  a  point  on  the 
lower    hillside,    where    a    roi'eba\'    and    \ir:\i\    house    are 
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located.     The  tiiunel  eonduit  is  6  feet  6  inches  wide. 
7  feet  high  and  about  8,700  feet  long. 

The  forebay  works  can  be  seen  high  up  Ihe  inoun- 
tiu  side.  Water  issuing  from  the  tunnel  first  passes  a 
coarse  rack,  enters  a  chamber  having  an  overflow  weir 


the  distributor  portion  within  the  building  is  1  inch. 
The  total  length  of  penstock  is  about  2.000  feet;  it  is 
carried  on  concrete  piers  with  heavy  anchorages  and 
there  are  four  expansion  joints. 

The  two  spill  pipes  are  about  2.400  feet  long,  about 


Roman  Plant  at  Tivoli  :  Penstocks  under  165  ft.  head. 


with  adjustable  crest,  thence  passing  head  gates  enters 
the  penstocks.  Ovei-flow  water  spills  into  a  large 
chanil)er  from  which  sled  i)ii)es  carry  it  down  the 
slope.  The  penstock  varies  in  diameter  from  48  inohes 
at  the  top  to  40  inches  at  the  station,  the  respective 
thicknesses  of  plates  being  5-16  and  LS-16  inch,  while 


8  feet  diameter.  7-16  inch  plate,  and  with  rivets  eouuter- 
sinik  on  inside.  These  have  several  expansion  joints 
and  automatic  air  entry  vidvcs.  Tlicy  discliMrgc  water 
into  the  river  lielow  the  juiwcr  liims<'. 

In  a  plain  concrete  building  are  now  installed  five 
1.(100  h.p.  units  and  two  exciters,  operating  under  a 
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head  of  770  feet.  These  units  are  eoutained  in  a  room 
160  feet  k)ug  and  ■40  feet  wide,  while  in  a  central  wing 
are  located  the  busses,  switches,  switchboards  and 
arrestei-s. 

The  waterwheels  are  by  Escher,  Wyss  &  Company, 
having  single  nozzles  with  one  runner.  A  feature  of 
thi.s  wheel  is  its  automatic  hydraulic  regulator.  In 
plants  of  this  pressure.  European  builders  are  using 
filtered  water  from  the  penstock  instead  of  oil  as  a 
medium.  This  involves  a  mechanical  filter  on  the  gov- 
ernor to  insure  clean  water.  Escher.  Wyss  have  what 
they  call  a  "revolving  filter."  F.  which  can  be  worked 
by  hand.  The  cycle  of  operation  from  the  fly  balls  to 
the  relay  valve,  with  its  fine  adjustment  to  prevent 
"racing."  throtigh  the  lever  system  to  the  regulating 
valve  S,  thence  to  the  main  cylinder  and  piston  P,  and 
to  the  throttling  lip  L,  can  be  readil.v  followed.  The 
generators  are  built  by  the  Oerlikon  shops  and  are 
3-phase.  50  cycles.  13.500  volts  at  375  r.p.m. ;  they  are 
connected  to  the  wheels  with  Zodel  couplings.  The 
switching  is  specially  interesting,  owing  to  the  wide 
system  of  distribution,  but  it  is  simplified  by  having 
no-  transformers.  Instrument  pedestals  of  American 
type  are  installed,  and  the  chief  operator  from  his 
gallery  can  easily  control  all  operations  of  the  station. 
A  unique  arrangement  of  hydraulic  jet  lightning  arres- 
ter is  installed  on  a  floor  above  the  gallery.  This  com- 
bines a  horn  type  arrester  with  a  water  resistance 
together  with  a  choke  coil  and  metallic  ground  wire. 

For  the  distribution  of  this  power  and  that  from 
the  lower  station  there  is  planned  a  network  of  over 
250  miles  of  line,  the  farthest  point  served  being  about 
50  miles  distant.  A  characteristic  is  the  widely  scat- 
tered network  of  power  service.  The  total  population 
in  the  localities  is  about  100,000.  the  number  of  locali- 
ties or  communes  designed  to  he  served  is  212,  with 
235  transformer  stations.  This  is  a  striking  example 
of  the  extensive  detail  of  distribution  which  European 
companies  are  now  carrying  out.  and  both  the  people 
and  the  power  companies  of  Ontario  can  at  the  present 
time  benefit  materially  by  following  Swiss  lead  in  this 
resjject. 

The  power  in  these  places  is  used  for  lighting, 
street  railways,  cement  and  brickyards,  all  manner  of 
agricultural  needs,  such  as  chui-ning,  etc.,  watch- 
making, weaving  and  miscellaneous  shops  and  in- 
dustries. 

Small  transforming  stations,  of  standard  design. 
about  10  feet  by  12  feet  inside  and  27  feet  high  with 
3  floors,  are  erected  in  many  localities.  These  are  built 
of  brick  or  concrete  and  are  cheap  and  neat  in  appear^ 
ance.    Some  in  city  streets  and  [larks  are  most  artistic. 

Prices  are  as  follows:  For  light.  16  c.p.  lamjjs.  from 
400  to  800  hours  per  year,  $3.60;  over  800  hours.  !|!4.40. 
For  heating.  8  cents  per  kilowatt  hour.  For  motors. 
flat  rate,  on  11  hour  basis,  less  than  1  h.p.,  $60  per  vear; 
1  to  2  h.p..  $40;  9  to  11  h.p.,  $37;  25  h.p..  $33;  50  h.p.. 
$30;  100  h.p..  $2!).  On  24  hour  l)asis  add  25  per  cent, 
to  above  finrures.  For  motors  on  meter  rates,  from  2.5 
cents  i)er  kw.  at  1   h.p.,  down  to  1.4  cents  at   100  h.p. 


Tenders  were  recently  taken  for  the  installation  of 
telephones  for  the  Ilainiota.  .Man.,  municipal  system. 
Jose{)h  Andrews  is  Secretary-Treasurer.  Ilamiota.  Man. 


.\rticles  of  ini-orporation  have  been  filed  I'di-  the 
Minto  Rural  Tele])hone  Company,  with  a  capital  stock 
of  $10,000.  The  principal  ofl^ice  will  l)e  located  in 
Ilarriston.  Ont. 


Peterborough  Integ'rating'  Wattmeter. 

The  Peterborough  Integrating  Wattmeter  for 
alternating  current  is  now  being  placed  on  the  market 
by  John  Forman,  248-250  Craig  Street  West.  Montreal. 
This  t.vpe  "D"  meter.  Mr.  Forman  claims,  is  designed 
to  meet  the  most  rigid  requirements  of  modern  Central 
Station  practice.  Its  construction  is  simple,  substan- 
tial and  practical.  It  is  the  result  of  years  of  experi- 
ence in  the  manufacture,  and  also  the  operation  of  in- 
tegrating wattmeters.  This  company  make  a  specialty 
of  electric  meters  and  furnishing  central  stations  with 
good  appliances  for  measuring  electrical  energy. 
The  Central  Station  manager  has  realized  the  useful- 
ness of  the  meter  system  a's  a  businesslike  and  profit- 
able method  of  selling  electric  energy,  and  a  demand 
has  grown  for  a  sturdy,  accurate  and  reliable  meter. 
The  type  "D"  meter  is  designed  to  meet  this  demand. 
This  meter  is  symmetrical  in  form  and  pleasing  in  ap- 


Peterborough  Integrating  Wattmeter. 

pearance.  It  is  furnished  with  a  nu'lal  cover  having  a. 
lieav.y  plate  glass  front.  It  has  been  found  that  the 
entire  glass  cover  is  not  substantial  and  has  been  elimin- 
ated. The  case  is  insect  and  (lust-])r(i(ir  and  strongly 
constructed. 

The  company  state  that  the  nutter  is  eipiipped  with 
the  best  sapphire  jewels  and  the  bottom  of  the  main 
shaft  carrying  the  disc  is  concaved  with  a  highly  pol- 
ished hardeiu'd  stell  ball  inserted:  that  it  possesses  a 
vei-y  high  torque,  insuring  accuracy  on  low  loads,  and 
tliat  the  speed  of  the  meter  can  be  easily  regulated  by 
means  of  micrometer  or  screw  adjustment  provided. 
They  state  also  that  it  records  under  a  load  of  less  than 
one  per  cent,  of  its  rated  capacity  and  registers  within 
two  per  cent,  of  rated  capacity  to  50  per  cent,  overload 
continuously  without  injury.  The  dial  reads  in  kilo- 
watt hours  without  a  consonant.  Mr.  Foi-num  is  gen- 
eral saleman  and  controls  the  output  of  the  Peterboro' 
Integrating  Meter,  having  introduced  it  throughout  the 
whole  of  Canada. 
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Ebchibits    at    the    Canadian    National    Exhibition 

Modem    Machinery    and    Devices    for    the    Generation    and 
Application  of  Electric  Power.     Varied  Display  of  Supplies. 


The  electrical  exhibits  at  the  Canadian  National  Ex- 
hibition this  year  -were  somewhat  scattered,  beiug 
placed  partly  in  the  ^Machinery  Building,  partly  in  the 
Process  Building  and  partly  in  the  ^lanufacturers'  An- 
nex. For  this  reason  they  did  not  make  much  of  a 
showing  although  they  were  fairly  representative  of 
several  large  Canadian  businesses. 

The  Canadian  Westinghouse  Co. 's  exhibit  was  well 
placed  near  the  centre  of  the  Process  Building,  where 
they  had  more  room  to  exhibit  their  appliances  than 
most  of  the  other  exhibitors.  They  showed  an  inter- 
esting line  of  Nernst  lamps,  electric  fans,  and  irons, 
motors,  generators,  switch  boards,  transformers  and 
meters.  Their  exhibit  was  quite  a  centre  of  interest 
to  visitors  in  this  building. 

The  Colville  Electric  Co.,  of  Toronto,  exhibited  a 
line  of  motors,  generators  and  art  fixtures  which  made 
quite  an  attractive  showing. 

The  Canadian  Independent  Telephone  Co.,  of  26 
Duncan  Street,  Toronto,  showed  a  complete  line  of 
switch  boards,  telephones,  and  all  telephone  parts,  con- 
struction material,  protectors,  etc.  This  company  re- 
ported that  its  business  is  advancing  rapidly  and  that 
it  is  receiving  orders  from  all  parts  of  Canada,  as  well 
as  from  foreign  countries  such  as  France  and  Italy. 
It  has  also  received  an  interesting  communication  from 
St.  Petersburgh.  which  it  has  good  reason  to  expect  will 
lead  to  an  order. 

Harpell-Stokes.  Limited,  155  King  Street  West,  To- 
ronto. Winnipeg,  Edmonton  and  Vancouver,  showed 
among  other  things  a  number  of  Century  single  phase 
motors.  They  also  exhibited  the  well  known  Colonial 
porcelain  sign  letters  made  by  the  Colonial  Sign  &  In- 
sulator Co.,  Akron,  Ohio,  for  which  they  are  agents. 
An  interesting  part  of  their  exhibit  was  the  Excel  iron- 
clad irons  made  by  the  Excel  Electric  Heating  Co.. 
of  New  York.  This  company  handle  also  the  "Ideal 
Standard"  dynamos  and  motors  made  by  the  Ideal 
Electric  &  Mfg.  Co.,  of  .Mansfield.  Ohio.  "Anoth.'r  of 
their  specialties  is  the  United  States  tlaming  arc  lamp 
of  3.000  candle  power  for  A.  C.  and  1).  C.  This  lamp  is 
of  the  open  flaming  type  giving  an  intense  light  of  sun 
color  or  pure  white.  Their  miniature  arc  gives  a  pure 
white  steady  light  of  1.000  candle  power. 

Joyner  &  Greene.  Toronto,  exhibited  their  well- 
known  s|)ecialty.  the  Dim-a-Lite.  a  porfalile  attachment 
for  dimming  a  single  incandescent  lamp.  It  gives  four 
changes,  "full,"  "dim,"  "very  low,"  and  "out,"  and 
is  good  for  any  lamp  from  20  to  60  watts.  They  also 
showed  a  line  of  Helios  are  lamps.  Soldereiic.  ,\.  i^-  .1.  M. 
Anderson's  Railway  Line  material  and  thr  I),  i^  W. 
Fuse  Company's  products. 

In  the  same  booth  with  Joyner  &  Greeiie  was  ex- 
hibited the  Brand  Electrophone  (Company's  electro- 
phone piieket  telephone  which  magnifies  sound  for 
tliowp  who  jvre  hard  of  hearing.  This  is  an  attractive 
Utflfr  instrument  which  has  already  proved  itself  of 
gttfsit  service.  The  company's  office  is  at  334  Spadina 
Avenue,  Toronto. 

The  Stromberg-Carlson  Telephone  JIfg.  Com- 
pany's products,  for  which  George  Beattie,  109  Vic- 
toria Street,  Toronto,  is  the  Canadian  representative. 
were  shown  in  the  Agricultural  Implement  Building. 
They  included  a  complete  line  of  "Call  Apparatus"  for 
magneto  telephone  service  including  telephones,  switch- 


boards and  miscellaneous  parts;  also  a  variety  of  cen- 
tral energy  equipments. 

The  Fleming  Aerial  Ladder  Co..  Limited,  52  Yonge 
Street  Arcade,  Toronto,  showed  the  Queen  City  ^Nlotor 
&  Dynamo  Company's  specialty,  the  Kay  motor.  The 
Fleming  Co.  have  bought  out  the  Queen  Co.  and  intend 
to  push  the  sale  of  the  Kay  motor  vigorously.  The 
Kay  products  include  multi-polar  bipole.  alternating 
current,  and  induction  motors,  as  well  as  dynamos  for 
various  purposes  and  electric  organ  blowers. 

The  "Toronto  &  Hamilton  Electric  Company,  of  99 
]\IcNab  Street  North,  Hamilton,  had  an  extensive  ex- 
hibit of  direct  current  dynamos  and  motors  and  in- 
duction motors,  as  well  as  a  number  of  electrical  de- 
vices. The  company  make  a  specialty  of  their  induc- 
tion motor  which  they  claim  has  a  very  high  po-\v'er  fac- 
tor and  is  of  the  highest  possible  efficiency, 

Langdou-Davies  ilotors  (Canada),  Limited,  15  Alice 
Street,  Toronto,  and  London.  Eng.,  had  an  exhibit  of 
electric  motors  of  the  latest  type  including  A,  C,  &  D.  C. 
The  company  also  handle  generators,  switchboards, 
controllers,  commutator  grinders  and  other  electrical 
instruments.  One  of  their  specialties  is  the  Sigarera,  a 
high-speed  continuous  cigarette  making  machine. 

J.  F.  B.  Vandeleur  had  an  extensive  exhibit  in  the 
JIachinery  Building  of  the  products  of  the  various  Eng- 
lish companies  which  he  represents,  including  Evershed 
&  Vignoles  Bridge  Meggers,  combined  portable  volt  and 
ammeters,  portable  volt  meters  and  ammeters  for  A.  C. 
and  D.  C.  recording  volt  meters  and  ammeters,  both 
American  and  English  types ;  Berry  Skinner  &  Com- 
pany's patent  foolproof  switch  gear  and  motor  start- 
ing panels,  and  Connolly  Bros,  insulated  wii'es  and 
cables;  the  Gilbert  Arc  Lamp  Company's  flame  lamps 
and  carbons;  the  ^Morgan  Crucible  ilorganitf;  brushes 
and  Battersea  carbon  brushes;  T.  H.  &  J.  Daniels'  gas 
engizies.  pumps,  suction  gas  plants,  and  pressure  gas 
plants;  Reavell  &  Comjjany's  air  compressors,  vacuum 
pumps,  etc..  and  Laurence  Scott  &  Company's  standard 
motoi-s.  The  Gilbert  flaming  arc  lamps  shown  by  ilr. 
Vandeleur  were  extremely  attractive.  They  are  used 
for  lighting  the  Thames  embankment,  London.  Eng., 
where  they  add  greatly  to  the  artistic  appearance  of 
the  whole  locality.  They  are  also  uscil  for  street 
lighting  in  Manchester  where  they  havi  given  great 
satisfaction. 

Jones  &  ]\Ioore  Electric  Co.,  Limited,  60  King  Street, 
West.  Toronto,  exhibited  a  60  k.w.  generator,  som?  A.C 
motors.  Century  single  phase  motors,  D.C.  dynamos  and 
an  attractive  electric  cooking  outfit. 

Tlie  Standard  Engineering  Co..  43  Scott  Street.  To- 
ronto, attracted  much  attention  by  their  Standard 
Automatic  Feed  Regulators,  which  they  fittingly  des- 
cril)e  as  "The  watch-dog  of  the  boiler  room."  The 
company  also  make  the  Standard  Pump  Governor. 

The  Waterous  Engine  Works  Co.,  Brantford,  Ont., 
had  an  excellent  exhibit  in  the  centre  of  Machinery 
Hall,  including  a  ]\IcEwen  high-speed  automatic  en- 
gine of  56  horsepower.  It  supi)lied  energy  for  a  num- 
ber of  motors  in  the  Process  Building.  They  also  show- 
ed line  of  the  company's  patent  steam  fire  engines, 
wliicii   was  sold  to  the  city  of  Vancouver. 

Tlie  Canadian  Electrical  and  .Alutor  ('iiiii|ian\-, 
Liinitc.l,  4(;s  King  Street  West.  Turontn.  showed  a  ()()- 
hiirsi'ixiwri-   producer,  gas,  power  plant    in   ojicration. 
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Thi.s  plant  was  manufactured  by  the  Weber  Gas  Engine 
Company,  Kansas  City.  It  was  direct  connected  to  an 
electric  generator,  which  showed  conclusively  the  ex- 
cellent construction  of  the  plant  and  its  good  wearing 
((ualities.  The  company  report  having  sold  several 
large  plants  in  Canada.  They  also  state  that  they  in- 
tend soon  to  erect  a  Canadian  factory  for  the  manufac- 
ture of  their  goods. 

The  James  ]Morrison  Brass  ;\Ianufacturiug  Company, 
89  Adelaide  Street  West,  Toronto,  showed,  among  other 
things,  a  splendid  assortment  of  gas  and  electric  fix- 
tures, and  electrical  engineere'  and  contractors'  sup- 
plies. 

McDonald  &  Willson.  Toronto.  ^Montreal  and  W^inni- 
peg  had  a  most  attractive  exhibit  of  electric  light  fix- 
tures in  the  Process  Building. 

Keith  &  Pitzsimons.  Ill  King  Street  West,  Toronto, 
attracted  general  attention  by  their  beautiful  display 
of  electric  fixtures. 

Electrical  Specialties.  Limited,  12  Shuter  Street, 
Toronto,  had  an  attractive  exhibit  in  the  Automobile 
Building,  where  they  displayed,  among  other  things, 
their  popular  X  cells.  Their  products  also  were  to  be 
seen  in  several  of  the  other  electrical  exhibits. 

The  Northern  Electric  and  ^Manufacturing  Com- 
pany, Montreal,  showed  a  number  of  interesting 
articles.  Among  the  features  shown  were  the  number 
I.'JIT  and  1301  telephones  w^hich  have  been  designed  for 
use  on  party  lines,  especially  those  equipped  with  push 
buttons,  wired  so  that  by  depressing  same  when  signal- 
ing, the  central  office  may  be  rung  without  ringing  the 
other  bells  on  the  line.  When  this  button  is  in  its  nor- 
mal position  the  other  parties  can  be  called  without 
ringing  central.  The  exhibit  also  included  Central 
Energy  and  Magneto  Switchboards,  Police  Signal  Ser- 
vice Telephone  as  adopted  by  the  Police  Department 
of  the  City  of  Toronto,  Street  Railway  Telephone  as 
adopted  by  the  Toronto  Railway  Co.,  Railway  Com- 
posite Telephone  and  Telegraph  System,  enabling 
telephone  and  telegraph  messages  to  be  transmitted 
simultaneously  over  grounded  telegrajjli  lines,  and 
tire  alarm  api)aratus  as  ado|iti'(l  l)y  vai-ioiis  cities  and 
towns  in  Canada. 


The  telephone  contract  for  the  building  of  telephone 
lines  in  the  municipalitv  of  Morton.  .Man,,  has  been  let 
to  Elliott  &  WMch. 


Local  telephone  companies  are  to  be  foniied  at  the 
following  additional  places  in  Saskatchewan:  Balgouie, 
llanley.  Swift  Current.  Maple  Creek,  ilelford.  Salt- 
i-oats,  Wamsley,  Sedley,  Rouleau,  Estevan,  Briercrest. 
Weyburii.  New  Osgoode.  Elmore,  Estei'liazy,  Condie. 
Wadena.    Wilcox.   Aberdeen    and    .McTaggart. 


One  of  the  most  promiiu'iit  exhibits  at  the  annual 
meeting  of  the  Michigan  I^leetrical  Association  held 
in  Grand  Rapids,  August  18  to  21,  was  that  of  the 
.Xernst  Lamp  Company,  of  Pittsburg.  The  exhibit  in- 
cludeil  a  full  line  of  the  new  Westinghouse-Nernst 
units.  nMilti[)le  ami  single  glower,  for  alternating  an<l 
direct  current.  The  many  new  features  of  these  lamps 
especially  the  screw  burners  and  the  wafer  beaters, 
madi'  the  c.xliibit  onr  of  iiinisiial  interest  to  the  lighting 
man  pr-esent.  The  exhibit  w;is  bisiiit  il'idly  illuminated 
by  West  inghonse-.Xernst  110  watt  units.  The  company 
was  re|)resented  at  the  convention  by  Mr,  11.  A.  Mrowne, 
manager  of  the  D.'troit  office  ami  .Mr.  .1,  (),  Little,  man- 
agi-r  of  the   publicity   depart  tni'ut. 


Winnipeif's  Electricity  is  Strong. 

Winnipeg  ratepayers  who  use  electric  lighting  have 
recently  been  told  that  they  are  paying  more  for  their 
light  than  is  necessary,  and  the  city  electrician  was  in- 
structed to  report  to  the  electric  inspection  office  at 
Ottawa  the  facts  in  reference  to  the  alleged  surplus  of 
voltage  supplied  to  electric  lamps  for  lighting  purposes. 
A  table  of  figures  showing  the  oversupply  of  voltage 
was  laid  before  the  board  by  the  city  electrician  and 
it  was  claimed  that  this  oversupply  resulted  in  the 
householder  paying  for  more  electricity  than  he  used, 
and  also  in  shortening  the  life  of  the  lamp. 

A  copy  of  one  of  the  recorded  charts  is  reproduced 
herewith  showing  the  result  where  the  recording  volt- 
meter was  placed  in  a  drug  store  on  the  corner  of  Notre 
Dame  and  Charlotte  Streets,  and  the  light  turned  on 
from  .5.25  p.m.  to  2.45  on  the  following  day.  The 
record  shows  that  the  110  volt  light  was  forced  up 
from  125  to  130  volts.  The  erratic  movements  of  the 
"recorder"'  from  8.30  p.m.  until  11  p.m.  are  accounted 
for  by  the  fact  that  the  theatre  and  opera  house  lights 


Chart  Illustrating  Winnipeg's  Strong  Lighting  Current. 

in  the  vicinity  were  shut  "off  and  on"  to  the  detri- 
ment of  the  110  volt  light  in  the  adjacent  drug  store. 
These  jumps  wei'e  from  IIS  to  128  volts  and  very  fre- 
quent, as  will  be  noticed  in  the  accompanying  chart. 

The  city  elect  irciau  sent  the  l'i)ll()wing  rejiort  to 
the  Council,  who  referred  the  matter  to  Ottawa: 

Gentlemen, — As  per  your  instructions  1  have  taken 
readings  of  the  voltage  delivered  by  the  Winnii)eg  Hlec- 
tric  Kailway  Co.  to  their  customers  for  electric  light- 
ing pnrjioses  at  a  number  of  points  and  |)resent  th(! 
charts  herewith  for  your  informat  i(ni.  The  instrument 
used  was  a  recording  voltmeter  juadc  by  the  Mristol 
Co.  and  is,  I  believe,  accurate.  The  maximum  and 
minimum  voltages  shown  are  as  follows: 


Chart  No. 

Location. 

.Maximum. 

Minimum. 

1 

Langside  St. 

12!)  volts. 

112  volts. 

2 

Langside  SI, 

127  volts. 

Ill    volts. 

3 

Young  St. 

127  volts. 

117  volts. 

4 

Rupert  St. 

128  volts. 

122  volts. 

5 

Rupert  St. 

127   volts. 

123  volts. 

6 

King  St. 

127  volts. 

120  volts. 

7 

King  St. 

130  volts. 

122  volts. 

8 

King  St, 

140  volts. 

122  volts. 
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TORONTO'S  PIONEER  ELECTRIC  RAILWAY 


How  the    First  Practical  Electric  Road 
in  America  Was  Operated  in  Toronto. 


Westward  from  the  soutlieru  end  of  the  Strachau 
avenue  bridge,  Toronto,  to  the  grounds  of  the  Canadian 
National  Exhibition,  there  is  a  stretch  of  abandoned 
railway  track  which  in  its  way  is  one  of  the  most  inter- 
esting pieces  of  roadbed  in  Canada,  writes  A.  J.  Clark 
in  the  Toronto  Globe.  The  purpose  for  which  this  track 
was  built  and  the  use  to  which  it  was  put  for  several 
years,  over  two  decades  ago,  may  of  course  retain  a 
place  in  the  memories  of  quite  a  number  of  those  whose 
interest  at  the  time  was  not  of  the  fleeting  order.  It 
is  quite  safe,  however,  to  say  that  there  are  thousands 
who  are  not  aware  of  its  existence.  Even  those  who 
are,  may,  with  equal  safety,  be  counted  as  being  in  ig- 
norance of  the  facts  that  the  rows  of  grass  overgrown 
ties,  the  rails  rusting  under  alternate  sun  and  rain,  and 
the  toppling  high  board  fence,  separating  them  from 


Toronto's  First  Electric  Railway. 

the  parall(4  tracks  of  the  Grand  Trunk  Railwa.y,  are 
monuments  to  the  first  electric  road  in  Canada. 

From  careful  investigation  it  would  appear,  also,  that 
it  is  a  claim  well  within  the  truth  to  aver  that  these 
remains  represent  about  all  that  is  left  of  the  first  elec- 
tric road  brought  to  a  practical  commercial  ])asis  on 
the  American  continent. 

Dating,  as  it  does,  in  a  measure,  from  1884,  it  ante- 
dates liy  about  three  years  what  is  claimed  to  be  the 
first  successful  venture  of  its  kind  in  the  Ignites  States, 
namely,  the  street  railway  system  put  in  operation 
by  Mr.  Frank  J.  Sprague  at  Richmond.  Virginia.  At 
the  same  time  experiments  were  being  carried  on  by 
Prof.  Elihu  Thomson  and  the  engineers  of  the  Thom- 
son-Houston Company  at  their  works  in  L.^nm,  Mass.. 
but  while  America  was  still  trving  Canada  accomplish- 
ed. 

Mr.  J.  J.  Wight,  General  Manager  of  the  Toronto 
Electric  Light  Company,  to  whose  efforts  and  inven- 
tiveness, in  great  measure,  was  due  the  siiccess  which 
attended  the  pioneer  electric  road,  kindly  consented 
to  .supply  the  authoritative  facts  upon  wliich  the  pres- 
ent articl-e  is  based  and  also  loaned  Ihe  very  interesting 
photograph  of  the  Exhil)ition  "trolley"  train  whidi 
accompanies  it. 


In  the  fall  of  1883  Mr.  C.  J.  Vandepoele.  a  manufac- 
turer of  furniture  in  Chicago,  being  much  interested 
in  electrical  matters  as  then  developed,  and  following 
out  experiments  then  being  made  in  Europe,  construct- 
ed an  experimental  model  of  a  car  and  used  an  electric 
dynamo  as  a  motor.  This  was  shown  at  the  Interstate 
Exposition  held  in  Chicago  in  that  year.  The  follow- 
ing year.  188-1,  Mr.  Vandepoele  made  arrangements 
with  the  Exhibition  Association  of  Toronto  to  demon- 
strate the  possibility  of  running  a  car  by  electricity 
at  the  Exhibition  grounds.  He  conveyed  the  current 
from  the  generating  dj-namo  to  the  car  by  means  of 
strips  of  copper  led  in  a  box  laid  along  the  ties  between 
the  rails.  This  was  not  very  successful,  and  to  avoid 
an  entire  failure,  Mr.  Vandepoele  ran  an  overhead 
wire  with  a  sort  of  jack-in-the-box  arrangement  which 
by  means  of  a  spring  pushed  a  wheel  iip  against  the 
wire.    This  was  the  forerunner  of  the  present  trolley. 

The  necessity  for  a  connecting  link  between  the  city 
street  railway's  horse-car  terminus,  on  the  north  side 
of  the  railway  cros.sing,  on  Strachau  aveniie.  and  the 
Fair  grounds  was  at  this  time  keenly  felt,  so  the  fol- 
lowing year  Mr.  Wright  took  charge  for  the  Toronto 
Electric  Light  Company,  and  what  was  known  as  the 
"Industrial  Exhibition  Electric  Railway"  became  a 
reality.  So  much  of  a  reality  was  it.  in  fact,  that  for 
several  years  or  until  the  electrification  of  the  Toronto 
Railway's  lines  the  little  system  annually  hauled  be- 
tween sixty  and  seventy  thousand  passengers  during 
the  ten  days'  continuance  of  the  Exhibition.  It  was 
remarkable,  too.  that  notwithstanding  the  high  voltage 
current  employed  f about  2.000 1  all  this  was  accom- 
plished without  injury  of  any  kind  to  patrons  or  oper- 
ators. 

The  tuulertaking  at  the  outset  was  one  requir- 
ing both  courage  and  ingenuity,  for  each  forward  stej) 
had  practically  to  be  made  in  the  dark.  There  were 
no  precedents  to  follow;  no  patterns  conveniently  num- 
bered and  stored  away  upon  which  to  fall  back  when 
some  unexpected  contingency  arose.  Everything  had 
to  be  made  for  the  occasion  in  the  most  pronounced 
sense  of  the  word. 

First  came  the  building  of  the  machines  for  generat- 
ing the  necessary  power.  These  were  installed  in  the 
general  ]\Iachinery  Hall  at  the  Exhiliition  grounds,  and 
were  built  to  give  50,000  horse  power.  Next  came  the 
equipmenut  of  the  train,  for  the  single  car  idea  had 
not  yet  presented  itself.  Indeed,  even  if  it  had  and 
the  public  had  been  invited  to  take  seats  on  the  same 
car  Avith  the  man  engaged  in  numipulating  the  illusive, 
mysterious  and  deadly  current,  it  is  extremely  doubt- 
ful if  the  above  figures  as  to  patronage  would  be  on 
record. 

But  to  get  back  to  the  equipment  of  the  line.  The 
motor  for  the  "locomotive  car"  M'as  the  next  consid- 
eration, and  it  had  to  be  built  specially  for  the  purpose. 
"Wliat  this  "locomotive"  looked  like  may  best  be  gath- 
ered from  the  reproduced  photograph.  The  motor 
was  coniici-ted  witli  the  driving  wheels  of  the  car,  and 
its  sjiccd  reduced  to  Hint  of  tlic  drivers  by  a  system 
(if  i-iiiinliT-sliafls  Mild  leather  belts. 
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The  current  was  conveyed  along  the  Exhibition  line 
l)y  means  of  an  overhead  wire  and  the  return  eifeeted 
thronsh  grounded  rails,  the  latter  being  of  regulation 
railway  type.  The  "trolley  pole,"  if  such  it  might  be 
called,  was  quite  unlike  the  simple  arrangement  of 
the  present,  but  it  enjoyed  one  distinct  advantage;  it 
was  equally  ready  for  business  whether  the  car  was 
run  forward  or  backward.  In  this  it  was  well  suited 
to  the  use  to  which  it  was  put.  as  the  little  road  was 
a  straightaway  affair,  each  return  trip  being  made  by 
backing  up  to  the  starting  point. 

The  motor  car  or  "locomotive"  drew  behind  it  three 
trailers,  single  truck  flat  cars,  equipped  with  cross 
seats,  each  having  four  double  seats  back  to  back. 

One  of  the  greatest  difficulties  experienced  in  the 
early  operation  of  the  line  was  the  getting  of  men  who 
cared  to  undertake  the  handling  of  the  motor,  accom- 
panied, as  its  stopping  and  starting  often  was,  by  sim- 
dry  blinding  flashes,  serpentlike  hisses  and  ominous 
internal  muttering.s,  and  for  much  of  the  time  Mr. 
Wright  was  forced  to  be  his  o\^ti  motorman.  In  this 
way  he  was  often  at  the  trying  post  from  8  o'clock  in 
the  morning  until  11.  0  'clock  at  night. 

On  one  occasion,  in  backing  up  the  train,  the  rear 
car  left  the  rails,  owing  to  the  defective  handling  of  the 
brakes,  crashed  through  the  fence  and  pulled  after  it, 
into  the  adjoining  railway  cut,  the  entire  rolling  stock 
of  the  road.  For  a  short  time  things  looked  dark  for 
the  future  of  electric  railroading,  but  every  available 
man  about  the  Exhibition  was  pressed  into  service 
and  the  whole  outfit  was  carried  bodily  up  the  bank 
and  replaced  on  the  rails.  It  was  then  feared  that  the 
accident  would  have  a  depressing  effect  on  patronage, 
but  even  the  first  trip  after  things  were  set  to  rights 
showed  no  falling  off  in  that  respect,  and  the  incident 
was  soon  forgotten. 

Even  at  the  clo.se  of  his  several  years' successful  con- 
duct of  his  experimental  line,  Mr.  Wright  was  far 
from  sanguine  as  to  the  real  value  of  electriety  as  a 
motive  power;  and  now  tells  witli  a  smile  that  the  dif- 
ficulties to  be  overcome  seemed  so  great  that  it  was 
his  opinion  that  the  .system  could  never  be  iised  in  the 
crowded  streets  of  a  city.  Just  how  far  that  estimate 
was  wide  of  the  mark  we  all  know  now,  but  even  this 
opinion  was  not  further  astray  than  that  of  the  scien- 
tist who  demonstrated  the  nuUhematical  impossibility 
of  a  steamboat  being  able  to  carry  coal  enough  to  push 
itself  across  the  Atlantic.  Among  the  most  interested 
spectators  during  the  first  year  or  two  of  the  running 
of  the  Exhibition  road  were  the  locomotive  engineers 
of  the  Grand  Trunk  Railway.  They  would  look  through 
the  fence  with  great  curiosity  and  the  remarks  they 
would  make  on  the  new  arrival  wei'c  (juite  character- 
istic. They  would  say,  "That  Ihini;  would  never  pull 
a  train  of  freight  cars."  "That  thing"  certainly  would 
not,  but  it  contained  tlie  germ  of  the  present  day  elec- 
tric locomotive  that  not  only  will  pull  a  freight  train. 
but  two  or  three  of  them,  as  at  that  time  constituted, 
and  at  a  speed  of  sixty  miles  an  hour  at  that. 

In  marked  contrast  with  his  .somewhat  pessimistic 
outlook  of  twenty  years  ago.  ^Ir.  Wi-ight  to-day  con- 
siders that  it  is  not  an  idle  dream  to  look  forward  to 
the  time  when  all  lines  of  transportation  in  Ontario, 
even  trunk  lines,  will  be  operated  by  electricity  gener- 
ated by  the  I'rovince's  great  water  falls. 

The  second  electric  road  in  Canada,  and  one  which 
has  often  ]>ccn  ci-edited  with  haviny-  been  the  first,  was 
a  line  between  Tlioi'old  and  St.  Catharines.  A  peculiar 
itv  of  tills  fiiad.  wliii'h  nialccs  il   \v()rlh\'  of  mention   in 


the  present  connection,  was  that  instead  of  a  single 
trolley  and  the  grounded  rail  return,  there  were  two 
wires  overhead,  a  positive  and  a  negative.  A  four- 
wheeled  carriage  ran  upon  the  top  of  these  wires,  two 
wheels  on  each,  and  was  towed  by  a  flexible  cable  from 
the  car.  A  result  of  this  arrangement  was  that  when 
the  'trolley  was  off"  instead  of  a  pole  flying  up  into  the 
air  the  whole  apparatus  came  thundering  down  upon 
the  roof  of  the  car,  to  the  manifest  discomposure  of  ner- 
vous passengers. 

In  1887  the  Exhibition  Association,  as  an  expression 
of  esteem,  presented  Mr.  Wright  with  a  handsome  sil- 
ver tea  service  and  an  illuminated  address  setting  forth 
tlieir  appreciation  of  his  success  in  providing  a  means 
I  if  transportation  which  had  been  of  great  assistance 
in  handling  the  yearly  crowds. 

The  address,  which  is  signed  by  the  late  John  With- 
row,  as  presiclent,  and  the  late  Donald  C.  Ridout  as 
chairman  of  the  Macihnery  Committee,  is  treasured 
by  its  recipient  as  a  memento  of  an  experience  which 
he  now  looks  upon  as  having  blazed,  to  no  inconsider- 
able degree,  the  way  for  the  wonderful  development  of 
to-day  in  the  electrification  of  both  urban  and  suburban 
railway  systems. 


Recent  Publications. 

The  McGraw  Publishing  Company,  New  York,  have 
issued  a  handy  little  book  upon  hydro  electric  develop- 
ment, written  by  Preston  Player,  At  a  time  when 
hydro-electric  developments  are  attracting  wide-spread 
interest  from  investors,  capitalists  and  bankers  this 
book  will  be  very  welcome.  Its  subject  matter  is  more 
in  the  nature  of  a  discussion  than  a  treatise,  and  its 
object  is  to  indicate  the  information  which  should  be 
obtained  in  order  to  afford  a  definite  basis  for  a  decision 
as  to  the  merits  of  anj^  proposed  undertaking.  The 
book  combines  the  merits  both  of  brevity  and  thorough- 
ness, and  should  be  found  extremely  useful. 

The  Standard  handbook  for  electrical  engineers, 
second  edition  corrected,  has  been  issued  by  the 
McGraw  Publishing  Company.  No  new  material  has 
been  added  to  this  edition,  with  the  exception  of  direc- 
tions for  resuscitation  from  electric  shock.  Care  lias 
been  taken  to  render  the  data  contained  in  the  book 
as  accurate  as  possible.  This  excellent  handbook  has 
obtained  wide  popularity  and  has  already  been  adoi)tc(l 
in  thirty  universities  and  colleges  as  a  text  book.  It 
is  attractively  piibl^isiicd,  bound  in  iciithiT  and  well 
indexed. 

Questions  and  Answers  in  Electrical  Engineering, 
by  A.  E.  Moore,  A.M.I. E.E.,  and  Prank  Shaw,  published 
by  Longmans,  Green  &  Company,  London,  is  a  small 
book  with  a  great  deal  of  information  in  it.  It  has 
been  compiled  prinuirily  for  the  assistance  of  students 
intending  to  become  candidates  for  the  elementary  ex- 
amination in  electrical  engineering,  held  by  the  city 
and  guilds  of  Loiulon  In.stitute.  The  book  is  a  compila- 
tion of  the  questions  set  b.y  the  Institute  in  the  prelimin- 
ary grade  on  electric  lighting  from  18i)8  to  1907  with 
solutions  to  all  questions. 

Audel's  Gas  EngineMainiai,  a  practical  treatise  with 
illustrations  and  diagrams,  published  by  Theo.  Audel  & 
Company,  New  York,  deals  extensively  with  the  theory 
and  management  of  gas,  gasoline  and  oil  engines,  and 
includes  chapters  on  producer  gas  plants,  marine 
motors  and  automobile  engines.  The  book  is  primarily 
intended  for  the  use  of  gas  engineers  and  machinists 
opciMiing  machines  driven  by  gas  engines.     Its  scopes 


28 


CANADIAN    ELECTRICAL    NEWS 


for  this  reason  is  uceessarily  limited.  l)iit  the  informa- 
tion contained  gives  evidence  of  being  based  upon  long 
experience  and  the  most  recent  practice.  There  are  a 
number  of  useful  chapters  giving  detailed  description 
of  some  of  the  standard  types  of  modern  gas.  gasoline 
and  oil  engines,  which  will  help  engineei's  to  familiarize 
themselves  with  the  principal  forms  of  engines,  and 
will  be  of  assistance  to  any  intending  purchaser  in  the 
selection  of  an  engine. 

Electrical  Contracting,  by  Lewis  J.  Auerbacher, 
published  by  the  McGraw  Publishing  Company,  deals 
in  a  useful  manner  with  such  matters  as  shop  system, 
estimating,  wiring,  construction  methods,  and  business 
getting.  It  is  written  for  the  wireman  and  contractor. 
and  gives  him   a  lot   of  pi'actical    iiints   on   the   latest 


Pleased  With  Results 


The  following  unsolicited  letter  is  strong 
testimony  to  the  benefits  to  be  derived  from 
advertising  in  the  "  Electrical  News." 

Electrical  Specialties  Limited, 
12,  H,  16  Shuter  Street, 
Toronto,  Ont.,  Aug.  25th  1908. 

Canadian  Electrical  News, 

Confederation  Life  Bldg., 
City. 
Gentlemen :— 

It  gives  us  great  pleasure  to  state 
that  the  small  advertisement  which  we  had 
in  your  valued  paper  proved  for  us  very  suc- 
cessful indeed,  for  ari  enquiry  which  we  re- 
ceived on  June  9th  from  British  Columbia 
has  led  to  a  contract  for  24,000  X  Cells,  which 
we  have  received  in  to-day's  mail. 

Of  course,  we  had  quite  some  other  busi- 
ness which  came  through  your  medium,  but 
the  one  mentioned  above  we  can  trace  to 
your  paper  only. 

We  beg  to  enclose  new  ^vording  for  our 
advertisement  for  your  next  issue,  and 
remain. 

Yours  truly. 

Electrical  Specialties  Limited. 
Alfred  Landau, 

General  Manager. 


constructiim  nidlinds  and  various  incans  of  increasing 
his  income.  A  system  of  accounting  is  described  which 
will  be  servicejible  to  electrical  contract(U's  by  heli)ing 
them  to  detect  financial  leaks  and  to  systemize  their 
accounts.  The  devices  and  wiring  methods  described 
are  those  only  which  have  been  approved  by  the  Under- 
writers. The  book  contains  a  number  of  illustrations. 
The  McGraw  Publishing  Company  have  issued  a 
treatise  upon  telei)hoiU!  law  and  the  organization  and 
o|)eration  of  telephone  companies,  written  li>  .\.  11. 
.^lc.MillaM.  late  editor  of  the  American  Telephone  .lour- 
nal.  and  a  member  of  the  Hay  City.  .Michigan,  bar.  The 
book  is  largely  the  i-esult  of  the  author's  studies  as  a 
h'gal  editor,  and  is  intended  not  for  |iractising  lawyers 
so  much  as  for  those  actually  engaged  in  the  telephone 
business.      It  is  therefore  not   exliaustive.  but   gives   in 


a  compact  and  concise  form  much  legal  information 
which  will  l)c  of  value  to  the  practical  telephone  man. 

Francis  li.  Crocker.  E.M..  P.H.D.,  has  published  a 
treatise  uiion  dyziamo-electric  machinery,  which  is 
copiously  illustrated,  and  issued  by  the  American 
School  of  Correspondence,  Chicago.  The  book  contains 
an  authoritative  treatise  on  theory,  construction  de- 
tails, calculation,  characteristic  curves,  and  design  of 
dynamo-electric  machinery.  The  method  adopted  in 
the  preparation  of  the  book  is  that  which  the  American 
School  of  Correspondence  has  developed  and  employed 
for  many  years,  making  it  a  useful  source  of  education 
for  the  busy  working  man. 

Yon  Schon's  Ilydro-Electric  Practice  published  by 
•J.  H.  Lii)pincott  Company.  Philadelphia  and  London, 
is  an  exhaustive  treatment  upon  its  subject.  The 
author,  Mr.  H.  A.  E.  C.  vou  Schon,  is  a  civil  and 
hydraulic  engineer,  and  a  member  of  the  American 
Society  of  Civil  Engineers.  The  book  is  a  practical 
manual  of  the  development  of  water  power,  its  con- 
version to  electric  energy,  and  its  distant  transmis- 
mission.  It  is  extensively  illustrated  and  is  published 
in  an  attractive  style.  The  purpose  of  the  volume  is  to 
place  within  the  reach  of  the  promoter,  investor  and 
practitioner,  an  analytical  treatment  of  hydro-electric 
practice  in  all  its  phases  from  conception  to  realization. 
The  subject  is  really  in  two  parts,  the  first  being  an 
analysis  of  a  hydro-electric  project,  written  for  the  lay- 
man. The  second  jiart  with  designing  and  equipping 
the  plant  and  is  written  for  the  student  and  practition- 
er. The  book  covers  the  subject  in  a  thorough  manner 
and  will  prove  a  vahuible  addition  to  any  electrical  en- 
gineer's library. 

The  Westinghouse  Company  have  issued  an  instruc- 
tive pamphlet,  number  5034,  upon  the  "Type  L  Triple 
Valve"  of  the  Westinghouse  Air  Brake  Co.  The  pam- 
phlet sets  forth  in  an  attractive  manner  the  utility  of 
the  triple  valve  and  its  many  good  points,  chief  among 
which  are  its  quick  recharge,  quick  service,  graduated 
release,  and  high  emergency  cylinder  pressure.  The 
pamphlet  is  well  illustrated.  An  instruction  pamphlet 
on  the  A.  M.  S.  Brake  Equipment  has  also  been  issued 
by  the  Westinghouse  Traction  Brake  Co.  The  pamphlet 
includes  a  (quantity  of  useful  information  and  rules  for 
operating  the  A.  M.  S.  Brake  Equipment,  and  single, 
motor  and  trailer  cars. 

The  Hill  Electric  Switch  Co..  Limited.  lotiO  St. 
Lawrence  Botilcvard,  Jlontreal,  have  i.ssued  a  bulletin 
descriptive  of  a  few  of  their  products.  The  bulletin 
deals  particularly  with  their  type  "D"  switches.  It- 
also  includes  a  price  list  of  their  style  "D"  products, 
which  shows  them  to  be  well  worth  enciuiring  into. 
Their  style  "D"  is  listed  in  various  forms,  including 
single  jiole,  single  throw;  single  jiole,  double  throw; 
(ioid)le  pole,  single  throw;  double  pole,  double  throw; 
three-pole,  single  throw,  and  three-pole,  double  throw. 
Their  type  "E"  time  switch  is  also  included  in  an  in- 
sert. This  is  a  sim|)lc.  inexpensive  device  for  turning 
olV  light  at  a  pi-c-deteriiiined  time.  It  allows  the  user 
to  close  his  |)lace  of  business  and  leave  his  show  win- 
dows ami  signs  in  a  i)la/.e  of  light  without  the  nei'cs- 
sity  of  any  one  returning  to  put  tile  lights  out  at  a 
later  hour. 

An  attractive  booklet  ui)on  boilers  and  accessories, 
issued  by  the  Jenckes  Machine  Company.  Sherbrooke, 
Que.,  has  reached  us.  The  booklet  describes  the  var- 
ious products  of  the  company  and  tells  in  a  convincing 
manner  of  their  excellent  qualities. 

The  Jenckes  Company's  facilities  have  recently  been 
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ausmented  by  the  erection  of  extensive  branch  works 
at  St.  Catharines,  Ont.  The  product  of  the  two  shops 
includes  horizontal  return  tubular,  vertical  tubular  and 
locomotive  type  boilers  for  medium  or  high  pressures, 
as  well  as  steel  penstocks,  steel  smokestacks,  smoke 
connections,  tanks,  refuse  burners,  water  towers,  stand 
pipes,  and  all  manner  of  steel  plate  work.  The  shops 
are  equipped  with  the  most  improved  machinery  and 
are  in  a  better  position  than  ever  to  handle  a  large  vol- 
ume of  business  expeditiously.  They  contract  for  com- 
plete steam  power  plants,  including  engines.  Any  one 
in  need  of  such  products  will  do  well  to  obtain  a  copy 
of  this  booklet. 

''The  Motorman  and  His  Duties,"  a  handbook  of  the 
theory  and  practice  of  electric  railway  oar  operation,  w  as 
written  some  time  ago  'by  Ludwig  Gutmann,  consulting 
electrical  engineer.  Five  editions  have  been  printed  and 
sold.  The  sixth  edition  comprises  a  revision  and  en- 
largement by  Lawrence  E.  Gould,  editor  of  the  Electri- 
cal Railway  Review.  The  book  explains  in  a  simple  way 
the  fundamental  principles  underlying  the  operation  of 
an  electric  railway  car  and  outlines  clearly  the  relation 
existing  between  the  track,  power  station,  distribution 
circuits  and  the  car  itself.  Its  language  is  devoid  of 
mathematics  and  technicalities.  The  fundamental  prin- 
ciples of  the  electric  motor  are  introduced  in  the  second 
chapter.  The  third  chapter  considers  the  generating  and 
distribution  of  power,  outlining  the  essential  parts  of  a 
power  station  and  defining  the  method  now  most  gener- 
ally used  for  distributing  current. 

Other  chapters  deal  with  the  working  conductor  and 
the  use  of  tran.smi.ssio  lines ;  the  constructional  details  of 
electric  railway  motors  of  standard  types;  car  wiring 
and  parts;  and  the  principles,  construction  and  methods 
of  operation,  of  controllers  of  various  standard  types. 
The  latest  types  of  multiple-unit  control  and  drum  con- 
trol using  uxiliary  contractors  are  also  considered. 

A  useful  chapter  is  one  showing  how  troubles  on  the 
road  may  be  prevented  or  remedied.  A  glossary  de- 
scribing the  principal  terms  and  individual  parts  men- 
tioned-is  a  valuable  part  of  this  book.  The  book  is  pro- 
fuselv  illustrated. 


Death  of  Mr.  T.  Edward  Lamb. 

It  is  with  much  regret  that  we  record  the  death  of 
I\Ir.  T.  Edward  Lamb  of  the  firm  of  Laurie  &  Lamb, 
consulting  and  contracting  engineers,  jMontreal.  Mr. 
Lamb  passed  away  at  Caledonia  Springs  on  the  13th 
lilt,  after  a  very"  brief  illness.  His  death  was  quite 
unexpected,  as,  on  leaving  Montreal  a  couple  of  days  be- 
fore, he  expre.ssed  his  intention  of  reti^rning  to  the 
office  within  a  few  days.  j\Ir.  Lamb  was  only  forty-four 
years  of  age,  and  was  an  engineer  of  exceptional  abil- 
ity. He  was  well-known  among  mechanical  engineers 
from  one  end  of  Canada  to  the  other,  having  been  for 
"many  years  superintendent  and  chief  engineer  of  the 
original  Laurie  Engine  Company,  Montreal.  Many 
now  holding  important  positions  in  mechanical  en- 
gineering circles  passed  under  his  control  as  apprentices 
or  engineers.  The  loss  is  a  severe  one  to  his  partner, 
Major  W.  H.  Laurie,  with  whom  Mr.  Lamb  has  worked 
continuously  since  leaving  school  at  the  age  of  seven- 
teen, when  he  entered  the  service  of  John  Laurie  &  Bro. 
(afterwards  formed  into  the  Laurie  Engine  Company), 


Trade  Enquiries. 

The  Dominion  (invcrnnicnt  Trade  and  Commerce  re- 
ports contain  the  following  trade  en(|uiries.  Readers  of 
"The  Canadian  Elci'tr-icMJ  News'"  may  obtain  the  luimes 
of  enquirers  by  writing  us.    State  numlicr  iil'  enquiry. 

n7().  Cables. — A  liondon  lirm  defiling  in  ch'ctrical 
caliles  (manufactured  in  France  and  Switzerland) 
wishes  to  get  into  touch  with  ("anadian  buyers. 

1181.  Agents. — A  Scottish  firm  wishes  to  appoint 
Canadian  agents  for  the  sale  of  iron,  steel,  bra.ss  and 
copper  wire,  steel  wire  ropes,  galvanized  sheets,  cast- 
ings and  similar  goods. 

1109.  Mica. — A  .Manchester  electrical  company 
seeks  snpplii's  of  amber  mica  and  would  be  pleased  to 
hear  frnni  Cjnuidian  producers  and  shippers. 

1278.  Fittings. — .\  Hiriningham  firm  enquires  for 
buyers  of  i.'as  and   ch'ctrical   fittings. 

1:^25.  Machinery. — A  firm  in  the  Argentine  Republic 
desires  to  secure  the  agency  of  some  Canadian  manu- 
facturers of  agricultural,  iiulustrial  and  elcitrical 
machincfv. 


The  Late  T.  Edward  Lamb,  of  Laurie  and  Lamb. 

as  apprentice  draftsman,  rising  subsequently  to  the 
positions  of  chief  draftsman,  shop  foreman,  superin- 
tendent and  chief  engineer.  The  late  Mr.  Lamb  had 
been  in  partnership  with  Major  Laurie  for  the  last 
three  years.  He  was  a  prominent  member  of  the 
Episcopal  Church,  being  a  church  warden  of  St.  Luke's 
Church,  Montreal.  Mr.  Lamb  was  a  Freemason,  and 
also  a  member  of  the  Canadian  Society  of  Civil  En- 
jrineers. 


H.  K.  Houghton,  secretary-treasurer,  rural  mnnici- 
I)ality  of  Slrathcona,  Helmont,  ]\ran.,  has  just  taken 
tentlers  for  the  construction  of  telephone  lines. 


Trade  Notes. 

The  Packard  Electric  Cdnqiany,  of  St.  Catharines, 
Ontario,  are  supi)lying  a  lunnber  of  large  transformers 
for  the  American  Cynamid  Company,  .\iagara  Falls, 
Out.,  and  Electric  Metals,  Limited.  Welland,  Ont. 
These  include  one  of  T'jO  k.w..  seven  nl'  S()(l  k.w.,  four 
of  1G5  k.w..  and  tlu'ee  of  85  k.w. 

The  Eugene  F.  Phillips  Electrical  Works  announce 
the  removal  of  their  Toronto  office  from  50  .Vdelaide 
Street  West  to  Rooms  804  to  805.  Traders  Hank  Build- 
ing, where  their  re])resentative.  ]\Ir.  .J.  P.  Thomson,  will 
be  [)leased  to  mi'et  their  cusfomei's  and   friends. 


TELEPHONE  TOPICS 


Independent  Telephone  Convention. 

The  third  annual  convention  of  the  Canadian  In- 
dependent Telephone  Association  was  held  in  the  City 
Hall,  Toronto,  on  Wednesday,  Sept.  9th.  A  prepara- 
tory meeting  of  the  executive  committee  was  held  on 
Tuesday  evening,  and  the  business  meeting  commenced 
on  "Wednesday  at  10  a.m.  From  the  interest  which  was 
taken  in  the  meeting  beforehand,  it  was  certain  that 
thei-e  would  be  a  large  attendance  and  that  the  discus- 
sions and  business  would  be  thorough  and  complete. 
Among  the  prominent  men  who  were  expected  to  be 
present  and  address  the  meeting  were  the  following: 
Hon.  Richard  Turner,  Hon.  Jules  Allard,  Ton.  Adele 
Turgeon,  and  Sir  E.  B.  Garnejiu.  of  Quebec;  Rodolphe 
Forget,  M.P.,  JMontreal ;  J.  H.  Shoemaker,  President  of 
the  Iowa  Independent  Telephone  Association,  and  J. 
B.  Ware,  Secretary  of  the  International  Independent 
Telephone  Association. 

An  invitation  was  extended  to  the  members  of  the 
Farmers'  Institutes  who  were  holding  a  meeting  at  the 
Canadian  National  Exhibition,  on  September  8th  and 
9th,  to  be  present  and  listen  to  the  proceedings  on  the 
afternoon  of  September  9th.  A  number  of  the  farmers 
attended  and  found  the  subjects  discussed  were  of 
iimch  interest  to  them. 

The  meeting  was  opened  by  an  address  of  welcome 
from  the  Maj'or  of  Toronto  and  the  Chairman  of  the 
Civic  Reception  Committee.  A  reply  on  behalf  of  the 
Association  was  made  by  Mr.  T.  R.  Mayberry.  M.L.A. 
This  was  followed  by  the  President's  address,  the  re- 
I)orts  of  the  Secretary  and  Treasurer,  and  the  appoint- 
ments of  committees.  After  this  the  Association  settled 
down  to  the  discussion  of  the  various  topics  which  had 
l)een  arranged. 

The  topics  for  discussion  and  the  member.^  arranged 
to  introduce  them  were  as  follows :  Bell  Connections. 
Dr.  W.  Doan ;  Independent  Telephones  at  Railway 
Stations,  C.  Skinner;  Organization  of  Rural  Companies. 

(a)  Mutual  vs.  Joint  Stock  Companies,  A.  R.  Walsh; 

(b)  Rural  Line  Equii)nu'nt  and  the  Best  Way  to  S(!rve 
the  Farmers.  F.  A.  Dales;  Telephone  Rates,  (a)  Rates 
to  be  Charged,  and  the  Best  Form  of  Collecting,  A. 
Hoover;  (b)  To  What  Extent  Should  Free  Service  be 
Given,  A.  D.  Bruce;  Division  of  Territory  between 
Telephone  Companies,  Levi  Moyer;  Toll  Line  Connec- 
tions :  How  Best  Effected,  Alex.  Neilson  and  Henry 
Sneath;  Western  Situation  and  its  Future,  F.  Dagger; 
Our  Interests  in  Towns  and  Cities,  M.  Gee;  Tlu'  Inde- 
pendent Movement  in  Towns  and  Rural  Communities. 
T.  R.  Mayberry,  M.L.A. ;  Exclusive  Franchises  and 
Government  Regulation,  Dr.  A.  Ochs ;  Organization: 
Resolutions. 

The  report  of  the  Secretary.  .Mr.  F.  Page  WilsdO. 
stated  that  there  had  been  a  remarkable  development  of 
interest  in  the  Province  of  Ontario  during  the  year. 
The  indications  were  that  only  a  little  time  was  needed 
to  place  Ontario  in  line  with  the  States  of  Ohio  and 
Indiana  in  the  matter  of  irulependeiit  services.  A  year 
ago  the  estimated  number  of  independent  telephones 
in  operation  in  Canada  was  18,000.  To-da\-  it  was 
about  25,000.  The  in(le|)en(lent  companies  fornu'd  and 
in  existence  to-day  ae(;ording  to  the  Secretary's  list 
amounted  to  '^'-ii^.    On  Se])! ember  1  the  Association  had 


a  mend)ership  of  65  paid  up  and  enrolled  as  well  as 
seven  municipalities. 

Ontario  was  a  long  way  in  the  lead  in  the  number 
of  independent  companies  and  also  in  the  number  of 
new  companies  formed  within  the  last  twelve  months. 
So  far  as  reports  have  come  to  hand  all  these  companies 
showed  satisfactory  progress.  The  largest  and  most 
important  independent  telephone  company  in  Canada 
was  the  National  Telephone  Company  in  the  Province 
of  Quebec.  This  company  was  now  starting  work  up- 
on the  installation  of  an  extensive  system  in  the  City  of 
Quebec. 

In  the  ^Maritime  Provinces  there  had  been  no  great 
movement  in  the  independent  field,  but  the  indications 
were  promising.  In  New  Brunswick  there  had  been  a 
strong  movement  in  favor  of  independent  serivce. 

The  situation  in  the  West  was  referred  to  briefly. 
Manitoba's  purchase  of  the  Bell  system  was  said  to 
have  been  on  such  high  terms  as  to  prevent  the  full 
benefits  of  competition  from  being  obtained.  Alberta 
had  made  a  better  bargain.  In  Saskatchewan  a  rapid 
development  of  cheap  telephone  facilities  was  expected. 
In  British  Columbia  several  flourishing  companies  had 
been  established. 

The  report  referred  to  the  efforts  which  had  been 
made  by  Mr.  Phil.  Boyer,  M.L.A..  to  do  away  with  the 
power  of  municipalities  to  grant  exclusive  franchises. 
Although  not  successful,  the  campaign  had  done  a 
great  deal  of  good  so  far  as  the  independent  movement 
was  concerned  in  Ontario. 


Bell  Company's  Ontario  and  Quebec  Plans. 

It  is  announced  at  Montreal  that  the  Bell  Telephone 
Company  will  spend  $1,000,000  in  improving  the  com- 
pany's service  in  Ontario  and  Quebec. 

The  company  is  building  through  lines  from  To- 
ronto to  North  Bay.  a  distance  of  230  miles,  to  connect 
at  the  later  point  with  the  Ontario  Government  system 
to  the  new  districts  of  Ontario.  Another  line  from 
Toronto  to  Parry  St)und  will  be  constructed  to  embrace 
a  nunibei-  of  summer  resorts  in  the  Muskoka  lakes  dis- 
trict. An  additional  telephoiu'  line  direct  between 
.Montreal  and  Quebec  has  been  completed. 

In  Montreal  the  Bell  Telephone  company  is  erect- 
ing a  new  exehang(>  building  in  the  north  end  to  be 
known  as  the  St.  Louis  exchange.  The  wires  are  being 
l)la('ed  nndergrouiul,  which  is  |U'oving  expensive  to  the 
company  as  the  surface  is  larii'ely  i-ock  and  the  excava- 
tion is  slow  and  tedious. 

In  Toronto  the  company  will  put  up  a  conuuodious 
building  five  stories  high,  sutifieient  to  accommodate 
20,000  subscribers,  and  in  acklition  to  this  all  buig  dis- 
tance work  will  b(>  eentrinl  in  this  building. 

At  Quel)ec  a  large  addition  is  ln'ing  built  to  the 
present  exchange  which  will  In'  re;u!y  for  occu{)ation  in 
,il)inil  three  months,  and  in  which  a  new  switch  board 
;i|'|>;ir;itns  will  be   installed. 


The  following  officers  have  been  elected  by  tlie 
Leeds  &  Grenville  Independent  Telephone  Comii.iny  of 
Xorth  Augusta,  Ont.:  President.  Reeve  J.  II.  Dawson; 
vice-president.  A.  P.  Bissell.  The  managing  director  is 
Charles  J.  Johns. 
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Peculiar  Cases  of  Trouble. 

The  following  letter  on  trunk  line  trouble  is  pub- 
lished in  a  recent  issue  of  the  American  Telephone 
Journal. 

In  a  recent  issue  I  noticed  an  article  on  a  case  of 
trouble  caused  by  a  hawk.  Upon  two  occasions  our 
repairer  has  had  cases  of  trouble  which  were  similar, 
except  that  they  were  caused  by  grouse,  which  he 
brought  home  with  him  and  had  for  his  dinner. 

The  West  Kootenay  Power  &  Light  Co.,  which 
operates  high-tension  lines  at  60,000  volts  through  the 


LINE  TROUBLE  REPORT 


Acency 

:^2^...A90C}. 

^^^ 


Trouble  on  Wire  N 
Time  oliservol    . . . 

Day  of  .Mouth 

Time  started  out  t')  Repair 

Day  of  Mouth oZ- 

Time  Repaire.l.    ..    / U  ' /^O- 

Day  of  Mouth ^O      

Where  trouble  io^xaiO^^.^/f?/ 
Cause  of  trouble  -/'A 

No.  of  break's  .2.  ■    <■/  <?^-^^^ 

How  journey  made     /a  ^"l-^^.T 

(foot,  horse,  bicyele,  train  or  iToajI. ) 

Expenses  in  detail 


'/^M. 


Ajjtiiir  Repaii 

Peculiar  Trouble  Report. 

Kootenay  (-(tuntry  has  upon  three  occasions  had  short- 
circuits,  and  consecpient  breaking  of  wires,  owing  to 
owls  flying  into  the  lines.  The  wings  of  the  owls  made 
contact  with  two  sides  of  tiir  circuit,  forming  an  arc. 
Mild  the  resultant  burns  opened  the  circuit. 

I  also  send  you  one  of  our  trouble  cards,  showing  a 
case  where  a  man  was  knocked  off  the  railway  trestle 
by  a  passing  train,  and  fell  among  a  lead  of  wires, 
which  saved  him  from  injury,  as  the  distance  from 
the  lop  of  the  trestle  to  the  ground  is  about  50  feet. 

G.  C.  IIODOK. 


A  Regina  report  states  that  negotiations  are  pro- 
gressing for  the  purchase  by  the  i)rovince  of  the  V>v\\ 
Telephone  ('Ompany's  plant.  The  rejjort  says  that  the 
Hell  Company  is  understood  to  be  willing  to  accept 
Mhout  iJiToO.OOO  for  its  holdings.  If  this  is  brought 
al)out  it  will  mean  the  relinquishment  by  the  Bell  Com- 
pany of  its  last  territory  between  the  Rocky  Jlountains 
and  Ontario. 


Central  and  Exchang-e  Notes. 

Considerable  extensions  are  planned  by  the  Holes- 
worth,   Ont.,   Telephone  Company. 

The  Manitoba  Telephone  Commission  is  now  con- 
structing a  line  to  Hannah,  North  Dakota. 

The  new  Government  telephone  exchange  in  Win- 
nipeg will  be  ready  for  occupancy  about  October  1st. 

The  Western  Saskatchewan  Telephone  Company  are 
making  arrangements  to  build  a  line  between  Drink- 
water  and  Belle  Plain. 

The  construction  of  the  telephone  system  at  Dune- 
din,  Ont.,  is  to  be  undertaken  at  once  by  the  recently 
incorporated  Noisy  River  Telephone  Company. 

At  a  recent  meeting  of  the  directors  of  the  Temis- 
kaming  Telephone  Company,  Haileybury,  Ont.,  it  was 
decided  to  construct  a  line  to  Silver  Centre. 

Manager  Dunstan.  of  the  Bell  Telephone  Company, 
states  that  tenders  will  shortly  be  called  for  the  com- 
pany's new  building  on  Adelaide  Street,  Toronto. 

The  lines  of  the  Hamilton  Township  Rural  Tele- 
phone Company,  which  have  recently  established  con- 
nections with  C'obourg.  are  to  be  extended  in  Northum- 
berland County. 

The  Manitoba  Government  has  secured  a  number  of 
subscribers  for  the  proposed  telephone  line  in  the  dis- 
trict west  of  Carman  and  arrangements  are  now  being 
made  for  its  construction. 

Tenders  have  .just  been  taken  by  J.  II.  Agnew,  Pro- 
vincial Treasurer,  Winni|)eg,  ilan.,  for  .'j<400.000  four 
per  cent.  40-year  debentures,  in  denominations  of  sjiS.OOO 
each,  issued  for  the  purpose  of  telephone  construction. 

The  range  of  the  Independent  Telephones  in  the 
district  of  Markham,  Ont.,  will  shortly  be  still  further 
extended  by  connection  with  the  Uxbridge  and  Scott 
Company's  line,  and  the  extension  of  the  Bethesda  and 
Stoufifville  Company's  line  to  Richmond  Hill. 

The  New  Dundee  Rural  Telephone  Company,  Lim- 
ited, New  Dundee,  Ont.,  has  been  incorporated  with  a 
capital  of  $10,000.  Incorporators,  J.  C.  Hallmau,  A. 
McDonald,  W.  Erb  and  David  Bergey,  all  of  the  town- 
ship of  Wilmot,  and  Amos  Ililborn,  of  New  Dundee. 

The  farmers'  telephone  line  .at  Airdrie.  Alta.,  has 
been  completed  and  is  now  in  operation.  The  system 
includes  thirteen  miles  of  pole  line  and  .'lO  miles  of  wire 
with  twenty-five  subscribers.  The  installation  cost  aj)- 
proximately  if;40  per  telephone  and  an  annua!  levy  will 
lie  made  for  maintenance. 

Estimates  and  plans  have  been  nuule  by  \\w.  Mani- 
toba Telephone  Commission  showing  that  the  work  of 
constructing  a  telephone  system  in  the  Municipality  of 
South  Norfolk  would  cost  $17.80  per  telephone  per 
year.  Al)()ut  a  year  ago  the  municipality  of  South  Nor- 
folk decided  to  install  a  municipal  telephone  system 
and  offered  telei)hone  service  at  $15  per  year  receiving 
112  subscribers  at  that  rate. 

It  is  stated  that  at  the  next  session  of  the  Ontario 
Legislaure  the  Government  will  introduce  a  new  mea- 
sur(>  in  which  provision  will  be  made  for  the  control, 
stimulation  and  development  of  county  and  indepen- 
dent telej)lione  systems  operating  in  Ontario  under 
Provincial  charters.  Two  ])ropositions  are  believed  to 
be  under  consideration,  one  appointing  a  Provincial 
Commissioner  of  Telephones,  an  expert  with  advisory, 
consultative  power;  the  other  to  enlarge  the  member- 
ship of  the  Ontario  Railway  and  Municipal  Board  by 
the  addition  of  a  representative  expert  on  telephone 
|)rob]ems. 
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QUESTIONS  AND  ANSWERS 


GENERAL  RULES  TO  BE  OBSER\ED  BY  CORRESPONDENTS : 


3.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 
the  close  ot  the  month  preceding  publication. 

1.  Questions  should  be  confined  to  subjects  of  general  interest.  Those  pertain- 
ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
caot  be  considered     in  this  department. 

A,  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 
questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.     In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 


Question  No.  1, — Is  the  Tungsten  lamp  really  more 
efficient  than  the  are  lamp.  and.  if  so.  will  it  not  dis- 
place the  latter  owing  to  its  higher  efficiency? 

Answer, — The  mean  hemispherical  efficiency  of  an 
enclosed  arc  lamp  is  about  2.6  watts  per  candle,  while 
the  Tungsten  average  about  1.6  watts  per  candle,  or.  in 
other  words,  is  approximately  40  per  cent,  more  effi- 
cient. In  spite  of  this,  however,  it  is  probable  that  the 
are  lamp  will  still  find  quite  a  large  field  for  interior 
lighting,  due  to  the  fact  that  the  total  cost  of  a  given 
amount  of  light  from  it  will  very  often  be  found  less 
than  in  the  case  of  the  Tungsten.,  the  high  cost  of 
renewing  the  latter  making  the  total  cost  of  light  run 
up  higher  than  you  would  otherwise  think.  As  far  rs 
cost  alone  is  concerned,  the  choice  between  the  two 
depends  very  largely  on  the  cost  of  energy.  The  divid- 
ing point  is  somewhere  round  seven  to  nine  cents,  at 
prices  materially  lower  the  arc  showing  up  the  better 
of  the  two.  while  if  your  current  costs  you  materially 
more  the  Tungsten  will  probably  be  cheaper.  As  far 
as  convenieiice  and  appearance  are  concerned,  the 
Tungsten  is  nrobably  the  better,  though  it  has  to  yield 
the  i)alm  to  the  arc  when  a  white  light  is  desired.  Here 
the  arc  is  undoubtedly  superior,  its  light  being  the  best 
approach  to  daylight  that  has  yet  been  commercially 
produced.  As  such  it  is  the  proper  illuminant  for 
stores  selling  dry  goods  that  are  to  be  used  in  day- 
light, for  jewellery,  etc.,  though  for  places  like  furni- 
ture stores,  lunch  rooms,  etc..  the  color  of  the  Tungsten 
is  verv  suitable. 


Oues*ion  No.  2. — What  is  a  2000  c.p.  arc  lamp,  or  is 
there  any  such  lamp  in  ordinary  use? 

.\iiswer. — The  old  fi/i;  ampere  open  arc  lamp,  taking 
;ihoiit  40  to  45  volts,  was  at  first  known  as  a  2000  c.p. 
Uinin.  the  term  being  generally  accepted  to  cover  that 
lamp  notwithstanding  that  it  never  gave,  nor  could  it 
be  made  *n  give,  anvthing  like  2000  candle  power,  ex- 
cept as  the  result  of  some  abnonual  condition.  When 
the  ouestion  came  to  be  looked  into  more  closely,  it 
was  soon  seen  that  the  rating  was  entirely  conventional, 
in  view  of  which  the  understanding  gradually  came 
to  be  that  such  a  lamp,  if  the  term  still  happened  to 
be  used,  was  one  consuming  400  watts.  This  is  now 
"cnerallv  accepted  practice,  though  in  view  of  the 
fact  that  both  the  term  and  the  open  are  lamp  an> 
now  almost  obsolete,  the  point  does  not  very  often  come 
up.  "•"■'^ 

The  ordinary  enclosed  direct  current  carbon  arc  of 
4.'ifl  watts  gives  somewhere  around  300  to  400  average 
splierical  candle  power,  the  readings  at  the  maxiininn 
iioint  being  perhaps  50  per  cent,  greater.  The  open 
arc    is  somewbaf    more   efficicnl,   liiit    only   say   25   per 


cent.,  so  it  will  be  easily  seen  that  it  was  far  fr(nn  being 
of  2000  c.p.  It  should  be  noted  that  in  view  of  the 
introduction  of  higher  efficiency  lamps,  such  as  the 
magnetite,  the  present  practice  of  rating  in  watts  will 
liave  to  be  modified,  probably  by  the  sulistitution  of  a 
luminometer  reading  or  its  equivalent. 


Question  No.  3. — Can  you  tell  me  the  derivation  of 
the  size  of  16  c.p.  that  is  used  in  rating  incandescent 
lamps.     Is  it  a  legal  unit? 

Answer. — The  term  comes  directly  from  the  stand- 
ard for  gas,  16  c.p.  being  the  candle  power  required  by 
the  Act  from  an  ordinary  bare  flame  consuming  five 
cubic  feet  per  hour.  As  this  was  what  electric  light 
had  to  compete  with  when  it  came  on  to  the  market,  it 
was  a  very  natural  thing  to  make  the  standard  lamp  of 
that  size.  The  term  has  a  legal  standing  in  gas  prac- 
tice, being,  as  advised  above,  the  light  required  from 
a  five  foot  burner,  but  there  is  no  corresponding  clause 
in  the  Electric  Light  Act.  the  only  specifications  on  the 
point  being  that  all  lamjjs  used  in  Canada  shall  have 
the  voltage  and  candle  power  marked  on  them. 


Question  No.  4. — What  is  the  ob,iection  to  leaving  a 
current  transformer  with  the  secondary  open?  I  see 
notices  on  some  series  transformers  stating  that  a 
short-circuiting  wire  must  be  put  on  them  if  the  in- 
strument is  disconnected. 

Answer. — The  reason  for  requiring  the  secondary  to 
be  always  closed  is  that  if  left  open-circuited,  with  a 
current  flowing  in  the  primary,  the  transformer  may 
be  burnt  out,  besides  which  someone  might  get  quite 
a  severe  shock  from  the  secondary  terminals.  The 
reason  for  the  transformer  burning  out  when  run  with 
an  open  secondary  is  that  the  magnetization  of  the 
iron  core  runs  up  to  a  very  high  point  under  such  con- 
ditions, this  high  density  in  turn  resulting  in  very  high 
core  losses,  these  large  losses  usually  producing  a  tem- 
perature high  enough  to  burn  up  the  insulation,  be- 
cause series  transformers  as  a  rule  have  not  enough 
radiating  surface  to  get  rid  of  any  heat  other  than  that 
generated  by  the  small  losses  that  occur  wlien  the  ap- 
paratus is  run  under  normal  conditions. 

The  reason  for  the  high  magnetizing  density  that 
occurs  with  the  secondary  open,  is  that  in  any  trans- 
former the  magnetization  in  the  iron  is  the  difference 
between  that  generated  by  the  primary  current  and 
that  produced  by  the  current  flowing  in  the  secondary, 
the  two  always  ojiposing  each  other.  Obviously,  if 
th(>  secondary  be  open  tliere  can  be  no  current  flowing 
in  it,  which  in  turn  means  that  there  can  be  no  second- 
ary flux,  therefore  the  primary  flux  is  the  only  one 
to  be  considered.  If  you  are  dealing  with  a  constant 
potential  transformer  this  flux  simply  rises,  when  the 
load  is  taken  off  the  secondary,  until,  it  chokes  down 
the  primary  current  to  a  very  small  amount.  In  a  series 
transformer,  on  the  other  hand,  this  choking  effect 
cannot  take  place,  because  the  current  in  the  ])rimary 
must  be  whatever  is  flowing  in  the  circuit  in  which  the 
transformer  is  connected,  therefore,  on  any  appreciable 
load  the  primary  flux  goes  away  up.  in  the  ab.sence  of 
any  secondary  flux  to  counteract  it.  We  presume  you 
understand  not  all  current  transrormcrs  will  burn  out 
under  the  condition  you  name,  it  depends  on  the  par- 
ticular design  in  question,  also  on  the  amoiinl  of  load 
that  the  circuit  is  carrying,  still  it  is  always  a  wise 
Iirecaiilidii  to  kci>[)  your  secondary  c1os(m1. 
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Ontario  Transmission  Line  Contract  Let. 

The  Ontario  Cabinet  has  approved  of  the  contract 
between  its  Hydro-Electric  Commisiou  and  the  F.  H. 
^IcGuigan  Constriietion  Company  for  the  construction 
of  transmission  lines  from  Niagara  Falls  to  St.  Thomas, 
in  the  west,  and  Toronto,  in  the  east.  293  miles  in  all. 
for  the  sum  of  $1,270,000.  The  tender  is  remarkable 
as  being  wholly  Canadian,  which,  in  the  face  of  so 
many  English  and  American  tenders,  is  regarded  as 
very  creditable  to  native  enterprise.  Steel  towers, 
numbering  3.176.  will  be  supplied  by  the  Canadian 
Bridge  Company  and  the  Ontario  Iron  and  Steel  Com- 
pany. They  will  consume  6.55-i  tons  of  steel.  The 
cables  will  be  of  aluminum,  weighing  1.014.209  pounds. 
This  will  be  supplied  by  the  Northern  Aluminum  Com- 
pany of  America,  at  Shawinigan  Falls.  For  the  double 
telephone  line,  over  the  right-of-way.  140.000  pounds 
of  wire  will  be  required,  and  guard  lines  and  lightning 
protection  will  also  take  a  large  quantity  of  metal. 
Separate  tenders  were  sent  in  for  several  portions  of 
the  work,  but  ]\Ir.  ^IcGuigan's  tender  was  lower  than 
the  lowest  combination  of  any  of  these.  His  tender 
was  therefore  accepted  on  its  merits.  The  work  is  to 
be  completed  within  15  months  from  the  signing  of 
the  contract,  so  that  the  line  will  be  ready  to  deliver 
power  in  December  of  nest  year. 

Messrs.  Smith.  Kerry  &  Chase,  of  Toronto,  have  been 
engaged  by  ilr.  ^IcGuigan  to  carry  out  the  work.  This 
firm  rendered  material  assistance  in  the  preparation 
of  the  tender  for  ]\Ir.  IMcGuigan.  Mr.  C.  B.  Smith  has 
been  intimately  acquainted  with  the  work  of  the  Hydro- 
Eleetric  Power  Commission  since  its  inception,  having 
been  chief  engineer  for  the  first  Provincial  Commission 
and  for  a  period  a  member  of  the  second,  the  present 
Commission.  He  is  thus  eminently  fitted  to  advise  'Sir. 
McGuigan  in  his  handling  of  this  extensive  contract. 


Alberta  and  ^lanitoba  are  discussing  their  respect- 
ive bargains  with  the  Bell  Telephone  Company,  says 
The  Canadian  Courier.  It  is  declared  that  ilanitoba 
I)aid  the  company  $212.38  for  each  telephone,  while 
Alberta  paid  only  $143.00.  Manitoba  has  not  been  able 
to  reduce  rates,  while  Alberta  is  in  a  better  position 
in  this  respect.  Alberta  has  not  really  reduced  rates, 
as  these  were  already  somewhat  lower  than  in  other 
provinces.  Saskatchewan  has  drafted  a  provincial 
[)olicy  and  will  construct  trunk  lines  parallel  to  all  the 
existing  railways.  As  the  Bell  lines  have  not  been 
purchased,  this  will  mean  duplication  if  a  bargain  is 
not  struck.  Construction  will  begin  shortly.  By  legis- 
lation passed  at  the  recent  session,  municipalities  and 
rural  communities  may  form  local  companies  with 
'■•■rtain  priviletres  of  connection  with  the  trunk  lines. 
Kwral  lines  will  he  assisted  by  the  government. 

K.  L.  Aitken.  C.E..  Toronto,  has  been  appointed  by 
the  City  of  Chatham  to  run  the  official  tests  on  the 
municipal  f)ri)dncer  gas  equipment. 


The  Missduri  Telephone  Company.  Kintore,  Ont.. 
has  been  incorporated  with  a  capital  stock  of  $15,000 
by  I).  McMillan.  W.  I.  Hogg.  W.  II.  McGee  and  others. 

The  Farmers'  Long  Distance  Telephone  Company, 
Mull.  Ont..  has  been  organized  with  a  capital  stock  of 
$40,000.  The  company  is  a  consolidation  of  two  local 
companies,  and  is  planning  much  new  construction 
work.  The  ofTii'crs  ,of  the  company  arc  as  follows: 
N'fill  Watson,  of  .Mull.  i)resident  :  Janies  Kiitlicrford.  of 
Blenheim,  vice-president,  and  Ti.  Edmunds.  oF  Blcnhi-im 
secretary. 


K.  L.  Aitken  Appointed. 

Mr.  K.  L.  Aitken,  Traders  Bank  Building,  Toronto, 
has  been  appointed  engineer  to  take  charge  of  Toron- 
to's electrical  distribution  plant.  It  is  agreed  that 
^[r.  Aitken  shall  give  up  his  private  practice  and  re- 
ceive a  salary  of  $3,600. 

^Ir.  Aitken  located  in  the  city  four  years  ago. 
During  this  time  he  has  constructed  among  others  the 
following  plants :  Complete  steam  and  electrical  equip- 
ment for  the  town  of  ^lilton.  Out.,  covering  incandes- 
cent and  street  lighting.  100  horsepower;  engines  and 
electrical  equipment  for  the  factory  of  the  Copeland- 
Chatter.son  Co..  Brampton.  120  horsepower;  complete 
electrical  plant  for  the  town  of  St.  Mary's,  for  incan- 
descents,  power,  and  street  lamps.  250  horsepower; 
complete  steam  and  electrical  equipment  for  Barrie. 
for  incandescents.  power  and  street  lighting.  500  horse- 
power. 

Tinportant  positions  have  been  held  by  ^Ir.  Aitken 
with  Westinghouse.  Church.  Kerr  and  Company.  New 


York;  Si)raguc   Kicctrirai   Conijiany.   lil ulicid.   X.J.; 

Westinghouse  P]lectric-  and  Manufacturing  Company, 
Pittsburg.  Pa.,  and  the  Canadian  General  Electric  Com- 
pany. Toronto. 


The  Provincial  Government  of  Saskatchewan  has 
announced  its  intention  of  building  the  following  long 
distance  telephone  lines :  From  Lumsden  to  Prince  Al- 
bert, connecting  with  the  tow!is  along  the  C.N.R. ;  to 
serve  towns  and  villages  along  tlie  Areola  and  Estevan 
branches  of  tlu>  C.P.K. :  branch  lines  east  and  west  from 
Warman  to  the  boundaries  of  the  province  and  follow- 
ing the  C.N.R. ;  branch  lines  paralleling  the  Wolseley- 
Reston.  Pheasant  Hills.  Weighburn  and  Staughton  rail- 
ways; from  Prince  Albert,  connecting  Kinistino,  Mel- 
fort.  Star  City,  Tisdale  and  other  towns  and  villages; 
crossing  the  province  from  north  to  south  and  connect- 
ing Alameda.  Carjyle.  Wa|)clla.  Yorktown  and  Salt- 
coats. Branch  liiu's  will  also  be  laid  ont  to  follow  the 
railway  branches. 
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THE   POWER    SITUATION   IN   ONTARIO 


Two   Writs    Issued    to    Prevent    Toronto 
from  Contracting  with  the  Commission. 


Since  the  Ontario  Hydro  Electric  Coiiimision  has 
brought  its  atfairs  to  such  a  stage  of  completion  as  to 
have  awarded  the  contract  for  the  building  of  its  trans- 
mission line,  those  who  are  opposed  to  the  Govern- 
ment's policy,  particularly  those  who  believe  that  it 
will  involve  the  various  municipalities  in  heavy  unfore- 
seen expenditures,  have  entered  actively  upon  a  vigor- 
ous campaign  of  opposition.  The  two  most  important 
stages  in  this  movement  have  been  the  requests  at 
Osgoode  Hall  for  two  injunctions  to  prevent  the  City 
of  Toronto  from  entering  into  any  contract  with  the 
Commission  and  to  restrain  it  from  taking  any  action 
upon  the  by-lawof  May  4,  1908,  whereby  such  a  con- 
tract was  agreed  to  by  the  City  Council.  One  of  these 
writs  has  been  issued  on  behalf  of  Mr.  Walter  D. 
Beardmore  by  Messrs.  O'Brien  &  Lundy,  who  are  also 
solicitors  for  the  Toronto  Electric  Light  Co.  The 
second  writ  was  issued  by  Mr.  Jas.  Pearson,  of  Pearson 
&  Denton.  Both  the  Electrical  Development  Co.  and 
the  Toronto  Electric  Light  Co.  have  disclaimed  any 
connection  with  the  writs.  The  writ  issued  on  behalf 
of  Jlr.  Beardmore  is  as  follows: 

"The  plaintiff's  claim  is  that  he  is  a  freeholder, 
resident,  inhabitant  and  ratepayer  of  the  City  of  Toron- 
to, and  sues  on  behalf  of  himself  and  all  other  free- 
holders and  ratepayers  for  a  declaration  that  the  de- 
fendant municipality  is  not  and  was  not  authorized  to 
enter  into  a  certain  contract  with  the  Hydro-Electric 
Power  Commission  of  Ontario  for  the  purchase  of 
electric  energy  at  Niagara  Falls,  which  contract  is 
referred  to  in  report  No.  13  of  the  Board  of  Control, 
dated  May  4.  1908,  adopted  by  the  said  Municipal 
Council,  and  in  by-law  No.  5,138. 

"And  also  for  a  declaration  that  the  defendants  are 
not  authorized  under  the  by-law  of  the  defendants.  No. 
4.834,  on  the  28th  day  of  January,  A.D.  1907,  or  other- 
wise to  enter  into  a  contract  with  said  Commission  for 
the  purchase  of  electric  energy  save  upon  the  terms 
set  forth  in  said  by-law. 

"And  also  for  a  declaration  that  the  said  contract 
was  obtained  by  misrepresentation,  and  that  the  same 
is  not  binding  and  should  be  set  aside. 

"And  also  for  a  declaration  that  the  defendants  are 
not  authorized  or  empowered  to  construct  a  plant  for 
the  distribution  of  electricity  in  the  said  city  owing  to 
existing  rights  and  franchises. 

It  is  possible  on  account  of  a  legal  requirement  that 
the  writs  will  not  be  returnal)le  at  the  coming  fall 
assizes,  as  the  applications  were  put  in  too  late.  If 
this  is  the  case,  they  could  not  be  heard  before  January 
next;  Mayor  Oliver  of  Toronto,  when  spoken  to  in 
regard  to  the  matter,  stated  that  the  city  would  simply 
go  ahead  and  get  everything  ready.  If  anything  is 
wrong,  he  supposed,  the  Government  would  make  it 
all  right.  As  for  the  city  itself,  it  would  fight  the 
ap])licatioii.  It  had  not  signed  any  contract  which  i1 
had  not  a  right  to  sign.  The  city  would  take  this 
position  and  was  determined  lo  go  righl    ahead. 

In  the  Pearson  writ  a  declaration  is  asked  that 
neither  the  City  Council  nor  the  Ilydro-Electric  Com- 
mission had  any  "lawful  right  or  power  to  enter  into  a 
contract   to  create  a  debt   against    llic   iMlcpax  ci's""  oi- 


"to  enforce  any  oliligatiou  on  the  ratepayers  \o  jniy 
taxes."  It  is  also  asked  that  any  contract  already 
entered  into  be  declared  unlawful  and  void.  An  in- 
junction is  asked  restraining  any  proceeding  under 
these  by-laws. 

The  claim  is  made  in  the  writ  that  the  Electrical 
Development  Company  and  the  Toronto  Electric  Light 
Company  "are  now  lawfully  entitled  to  hold  and  oper- 
ate their  franchises  vested  in  them."  The  writ  states 
that  the  Electrical  Development  Co.  as  a  result  of  the 
ratification  of  the  agreement  with  the  commissioners  of 
the  Queen  Victoria  Niagara  Falls  Park  raised 
$10,000,000  on  debentures  and  built  a  permanent  plant 
and  a  transmission  line  from  the  Falls  to  Toronto.  The 
Toronto  Electric  Light  Company,  it  is  set  forth,  on 
getting  its  franchise  from  the  city  of  Toronto,  borrowed 
$7,000,000  and  expended  it  in  their  undertaking  to 
supply  light  and  power. 

"The  Toronto  Electric  Light  Company,"  says  the 
statement  of  claim,  "are  also  entitled  to  hold  and  oper- 
ate ^heir  franchise  free  from  competition  by  the  city, 
on  the  grounds  that  the  city  cannot  lawfully  derogate 
from  or  depreciate  the  value  of  the  said  franchise  for 
the  pupply  and  distribution  of  light  and  power  during 
the  paid  period  of  thirty  years,  and  that  the  city  is  by 
law  bound  to  offer  to  purchase  the  property  and  plant 
of  the  company  and  proceed  to  arbitration  therefor 
before  they  engage  in  the  construction  of  a  duplicate 
and  competitive  system." 

Mr.  Pearson's  writ  makes  the  Hydro-Electric  Com- 
mission a  party  as  well  as  the  city  of  Toronto.  Under 
the  present  legal  regulations  the  plaintiff  would  have 
three  months  in  which  to  serve  his  statement  of  claim. 
Eight  days  will  then  be  given  for  the  statement  of 
the  defence  and  three  weeks  later  the  action  may  be 
brought  to  trial. 

In  connection  with  the  issuance  of  these  writs 
several  communications  have  been  published  in  the 
Toronto  press,  the  principal  being  one  from  "Sir.  J.  J. 
Wright.  Manager  of  the  Toronto  Electric  Light  Co., 
and  one  an  interview  with  Mr.  Robert  A.  Ross,  of 
Montreal,  Consulting  Engineer  to  the  Ilydro-Electric 
Commission,  who  was  recently  in  Toronto.  Mr. 
Wright's  coiiiniiniii-ation  was  to  the  effect  that  the 
easement  i>ian  upon  which  the  Commission  intended 
to  construct  its  transmission  line  was  a  serious  menaci! 
to  the  farnun-s  over  whose  property  the  line  would 
pass.  He  pointed  out  also  that  the  Toronto  &  Niagara 
Company  had  been  granted  a  charter  in  1902  with  an 
express  provision  that  they  should  fence  in  llu'  trans- 
mission line. 

]\rr.  Ross  in  rej)ly  to  this  stated  that  the  danger 
would  be  extr(>niely  small  and  in  fact  almost  negligible. 
The  fencing  in  of  the  Toronto  &  Niagara  Company's 
1  r.Misniission  line,  he  stated,  was  the  result  of  th(>  Com- 
p:iiiy  In'ing  a  jiioneer. 

Mr.  i'\  II.  McGuigan,  who  obtained  the  contract  for 
thi'  i-iinsi ruction  of  the  transmission  line,  stated  that 
tlic  injunction  proceeilings  would  not  affect  his  plans 
in  the  slightest.  The  C'ompany  had  options  on  all  the 
material  n'(|uircd  and  were  not  afraid  of  any  increase 
in  case  of  dclav. 


C  x\  N  A  D  I  A  N     E  L  E  C  T  K  I  ('  A  L    \  E  V:  S 


■nl.  Qiu\.  is  sta- 
has  eoutrol  of 


Personal. 

Mr.  F.  B.  Lavender,  C.E.,  Toronto,  has  been  appoint- 
ed Superintendent  of  the  Bowmauville  electric  light 
plant. 

Mr.  William  Perry  has  opened  an  office  as  a  con- 
sulting and  hydraulic  engineer  at  Maplewood  Avenue, 
Cote    des   Neiges,    Montreal. 

Mr.  A.  W.  Ellson  Fawkes,  of  Montr( 
tioned  at  Cainpbellfi>rd,  Out.,  where  h( 
the  erection  of  the  new  power  house. 

Mr.  Franklin  H.  Reed,  who  for  a  number  of  years 
has  edited  the  American  Telephone  Journal,  will  be  the 
editor  if  the  new  consolidated  paper.  Telephony. 

The  Senate  of  the  Universitj'  of  New  Brunswick  has 
appointed  Professor  E.  A.  Stone,  late  of  Dalhousie  Uni- 
versity, to  the  position  of  Dean  of  the  Engineering 
School. 

I\Ir.  George  C.  Rough,  sales  manager  for  the  Pack- 
ard Electric  Company.  St.  Catharines.  Out.,  returned 
recently  from  a  trip  to  Winnipeg  and  the  coast,  and 
reports  conditions  in  the  West  steadily  improving. 

Robert  PI.  Day,  the  electrical  expert,  who  has  been 
in  St.  John,  N.B.,  for  some  few  weeks  in  the  interests  of 
the  Board  of  Fire  Underwriters,  has  completed  his  in- 
vestigations   there    and    returned    to    Hartford,    Conn. 

Mr.  C.  H.  Abbott,  who  was  for  some  years  with  the 
R.  E.  T.  Pringle  Company  at  St.  John,  N.B.,  has  joined 
the  staff  of  the  Packard  Electric  Company,  St.  Cathar- 
ines, Ont.  He  will  be  attached  to  their  Winnipeg 
office  as  travelling  representative. 

Mr.  C.  H.  Mitchell,  consulting  engineer,  Toronto, 
returned  a  short  time  ago  from  the  west,  where  he  was 
engaged  in  a  preliminary  investigation  for  the  Creston, 
B.C.,  Light  and  Power  Company.  Professional  duties 
also  took  Mr.  ]\Iitchell  to  Calgary  and  Vancouver. 

ilr.  Louis  Yorston.  B.Sc.  construction  engineer  of 
the  Montreal  Light.  Heat  &  Power  Company.  ]\Iont- 
real,  in  company  with  his  brother.  ^Ir.  Fred  Yorston, 
editor  of  the  Standard,  ^lontreal,  paid  a  visit  to  his 
father,  ^Ir.  James  Yorston,  at  Picton,  N.S.,  recently. 


;Mr.  S.  Edwards,  who  for  the  past  two  years  has 
been  superintending  the  Government  telephone  lines  in 
Alberta,  has  resigned  his  position  with  the  Government 
and  will  return  to  Winnipeg  and  assume  the  managing 
directorship  of  a  company  there,  in  which  he  is  a  large 
shareholder. 

Mr.  A.  McLean,  Canadian  Trade  Commissioner  in 
in  China,  recently  underwent  three  operations  in  the 
hospital  at  Shanghai,  but  has  recovered  and  is  attend- 
ing to  his  duties.  Mr.  McLean,- who  is  seventy  years  of 
age,  has  numerous  friends  in  Canada,  but  especially  at 
Ottawa,  where  he  was  at  one  time  an  alderman,  re- 
presenting Victoria  ward. 

Mr.  H.  W.  Prii.e,  of  the  electrical  engineering  de- 
partment of  the  University  of  Toronto,  has  invented  an 
automatic  safety  signal  for  preventing  railway  colli- 
sions. The  device  has  been  taken  up  by  a  company 
known  as  the  Universal  Signal  Co.,  Limited,  which  will 
manufacture  the  signal  and  place  it  before  the  public. 
John  A.  Street  &  Co.,  bankers  and  brokers,  Toronto, 
are  promoting  the  company. 

A  rural  telephone  company  is  being  organized  by 
the  farmers  north  of  Canora,  Sask.  Work  on  the  con- 
struction of  the  lines  is  to  be  commenced  at  an  early 
date.    Lewis  Simes  is  interested. 


The  Provincial  Government  will  erect  a  new  tele- 
phone exchange  at  Portage  la  Prairie,  Man.,  this  fall 
at  a  cost  of  about  $-25,000.  Orrin  F.  French  is  Chief 
Engineer,  Department  of  Telephones,  Winnipeg. 


R.  H.  Sperling,  Vancouver,  B.C.,  General  Manager, 
B.C.E.R.,  announces  that  the  directors  of  the  British 
Columbia  Electric  Company  have  passed  appropria- 
tions for  the  province  for  the  year  beginning  in  Septem- 
ber amounting  to  $4,280,000.  and  that  the  construction 
of  a  new  office  building  and  freight  shed  in  Vancouver 
will  be  immediatelv  commenced.  The  cost  of  the  new 
office  building  will"  be  $200,000. 


For  Sale 

electric   Lighting    Plant 
and  Carbons 


The  City  of  Winnipeg  offers  tor  sale  the  folio 
apparatus  and  matcri.'il : 

Engine  and  Generator 


One 
Conde 

nsingr 

h.p.     Le. 
Engine. 

nar.l-liall 
Cylinder 

IIIkIi    Spied 
i  io'^xi6"x.2"- 

Con 
-pra 

pound 
■tically 

One  S.K.C.    2.4<x) 

marb  e  Switchbaord. 

Rheostats  and  Kxi 

volt   Two 

Phasc  Alternator  with 

Open  Arc  Carbons 

4o.<x 
40.0c 

»5/8 

X14"  Nat 
X  8" 

onal  C.C. 

Carbons. 

Any  further  inform.ation  m.-iy  he  obtained  from  F.  A. 
Cambridge.  City  Eleetrician,  Winnipeg. 

Bids  for  any  or  all  of  the  aBove.  addressed  to  the 
Ch..irman  of  the  Hon  d  of  Control,  will  he  received  up  to 
TLESnAV,  i,vrii  SICPTE.MBER,  1908.     Terms  ca  h. 

M.   PETERSON. 

Secretary    Board  of  Control, 
Winnipeg,  July  isth,   1908.  9 


Tenders  for 


Transformer  Station 
Equipment 


Tenders  will  be  received  until  6  p.  m.  MONDAY,  28TH 
SEI'lEMBER.  iqo8,  (a)  for  the  supply  and  erection  of 
6,,:;oo  Volt  Single  Phase  or  110,000  Volt  Three  Phase 
Tranformers  for  operation  on  the  Commissions  110,000 
\\>lt  Transmission  System ;  (b)  for  the  manufacture 
supply  and  erection  complete  of  the  Switching  and  indi- 
cating .\pparatus  for  the  110,000 -Volt  Transformer 
,Stations,  Apparatus  is  required  for  the  following  high 
tension  transformer  stations :  Niagara  l'"alls  Step-up 
Transformer  .Station,  Toronto,  London.  Dundas.  C.uelph. 
Preston,  Berlin,  Stratford,  St.  Mar\s,  Woodstock, 
Hrantford.  and  St,  Thomas  Step-down  Transformer 
Stations:  all  according  to  plans  and  specifications  to  be 
obtained  at  the  Commissions  Office.  Continental  Life 
Building,  Toronto.  Accepted  cheques  on  chartered 
banks  tor  amounts  specified  in  "  Instructions  to  Bidders" 
must  accompany  each  tender  for  the  work.  These 
cheques  will  be  forfeited  providing  the  tenderer  declines 
to    enter    into   a    contract    after   due    notice    by    the 


The  lo 
Tende 


or  any  tender  not  1 

St  be  sealed  and  addressed 

HON.  AIIAM  BECK, 

1  Uvdro-Electric  Power  C 


epted. 


Toronto,  Ontario, 

advertisement     without 
will  not  be  paid  for  it. 


ESTABLISHED  1849. 

BRADSTREET'S 

Capital  and  Surplus    $,,scx,.ooo. 


Nos.  346  and  348  Broadway,  New  York  City  L'.S  A 

THE  BRADSTREET  COMPANY  gathe.s  infor- 
mation that  reflects  the  financial  condition  and  the 
controlling  circumstances  of  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring,  verifying  and  promulgating  information 
no  effort  is  spared,  .and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  aftecting  com- 
mercial affairs  and  mercantile  credit.  Its  ciffices 
and  connections  have  been  steadily  extended,  and  it 
turnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  only  by  reputable  wholesale, 
jobbing  and  manufacturingconcerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
Specific   terms   may   be  obtained  by 


respond! 


lited. 


THE  BRADSTREET  COMPANY. 

Okficbs  in  Canapa  ;  Halifax,  N.S  ;  Hamilton,  Ont.  ; 
London.  Ont. :  Montreal.  Que. ;  Ottawa,  Ont. ;  Que- 
bec, Que,  ;  St.  John,  N  B, ;  Toronto,  Ont. ;  Vancou- 
Aer,  B.C. ;  Winnipeg,  Man. ;  Calgary,  Alta. 
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Application  is  being  made  by  the  Toronto  Suburban 
Railway  for  a  25-year  extension  of  its  franchise  and 
for  the  right  to  extend  its  line  through  Swansea  to  the 
Lake  Shore  Railroad. 

Arrangements  have  been  completed  for  the  exten- 
sion of  the  B.C.  Electric  Railway  Company's  lines  up 
the  Capilano  Valley.  B.C.,  to  the  second  canyon.  The 
line  is  to  be  in  operation  by  next  spring. 

Plans  are  being  considered  for  the  reconstruction 
of  the  power  plant  of  the  Togona  Water  &  Light  Com- 
pany at  Sault  Ste.  Marie.  Ont.,  destroyed  by  fire  in 
May.    J.  S.  Wynn  is  acting  manager. 

The  Lethbridge  City  Council  have  decided  to  submit 
a  by-law  to  the  ratepayers  for  the  purchase  of  the  elec- 
tric plant  of  the  Lethbridge  Electric  Companj-.  The 
extension  and  removal  of  the  plant  will  cost  $100,000. 

The  electric  lighting  plant  at  Leamington,  Ont., 
owned  by  Messrs.  Stars,  Reid  &  Post,  has  been  sold  to 
Detroit  capitalists.  The  price  paid  is  said  to  have  been 
$25,000.  The  new  owners  intend  to  make  extensive 
improvements  in  the  plant. 

The  City  Engineer  of  St.  Thomas,  Ont.,  has  pre- 
sented to  the  Council  an  estimate  of  the  cost  for  extend- 
ing the  municipal  street  railway  sj-stem  to  Port  Stan- 
ley, a  distance  of  seven  miles.  The  cost  will  be  $51,200 
exclusive  of  equipment,  to  which  must  be  added  $11,000 
for  overhead  work. 

Plans  are  being  considered  at  Port  Arthur,  Ont.,  to 
construct  tran.smission  lines  to  Kakabeka  Falls,  a  dis- 
tance of  2-i  miles,  build  a  belt  line  railway  and  also 
double  track  the  railway  system  in  the  near  future.     W. 


P,  Cooke  is  chairman  of  the  Electric  Railway,  Light 
and  Telephone  Commission.  Port  Arthur. 

MOONLIGHT   SCHEDULE,    FOR  OCTOBER. 

(  Curtesy  of  the  National  Carbon  Company,  Cleveland,  Ohio. ) 


Date. 

Light. 

Date. 

E.\tingutsh. 

No.  01 
Huus 

Oct.  1 

5  10 

Oct.  2 

5  'O 

I  I  00 

2 
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3 

1  1  00 

3 

9  5° 

4 

5  'o 
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4 

11  00 

5 
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6 
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5  'o 

7 
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8 
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9 
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9 
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lO 
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to 

"    " 
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12 
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12 
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'3 
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'3 
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14 
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20 

3  00 
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20 
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21 
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10  20 

21 

S  40 
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5  00 

1 1  20 

22 

5  40 

23 

5  30 

II  50 

23 

S  40 

24 

5  30 

11  50 

24 

S  40 

25 

5  40 

12  00 

25 

S  40 

26 

5  40 

12  00 

26 

5  40 

27 

S  4" 

12  00 

27 

5  30 

28 

5  40 

12  10 

28 

.i  30 

29 

5  40 

12  10 

29 

S  30 

30 

5  4' 

12  10 

30 

5  30 

31 

5  40 

12  10 

31 

5  30 
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5  40 

12  to 

Total 239  10 


Tbleoraphic  Address  : 

"INSULATOR,"    MONTREAL 

Codes:    A.  I.   AND  WESTERN  UNION 


Capital  $7,300,000.00 


Telephone  : 
MAIN   1 52 1,   MONTRE.AL 


British  Insulated  &  Helsby  Cables 

Limited 

Contractors  to  H.  M.  Government,  War  Office,  Admiralty,  also 
to  the  Principal  Corporations  in  the  British  Isles  and  .Abroad  for 
Electric,  Traction,  Power,  Lightings,  Telephone  and  Telegraph 
Equipments.  Also  Manufacturers  of  Paper,  Lead  Covered, 
Rubber,  Gutta-percha  and  Bitumen  Insulated  Cables  ;  Flexible 
Cord,  Cotton  Covered  Wires,  etc.,  etc.  Also  Junction  Boxes, 
Section  Pillars,  Overhead  Tramway  Gear,  Bonds,  Switchboards, 
Meters,  Telephone  Instruments,  Exchange  Equipments,  Batter- 
ies, Insulators,  Fire  Alarm  and  Police  Equipments,  Railway 
Signals,  Blocks,  etc.,  etc. 

Head  Office  for  Canada,    United   States   and    Mexico : 

BRITISH  INSULATED  &  HELSBY  CABLES,  Limited 

LAwpoRi)  cRANi,^  _  Power  Building        -        MONTREAL 
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The  Wetaskiwiu.  Alta.,  ratepayers  have  voted  $12,- 
000  for  improvements  to  the  mmiieipal  electric  light- 
ing plant. 

Quinlan  &  Robertson,  Montreal,  have  obtained  the 
contract  for  the  steel  and  concrete  dam  above  the 
Chaudiere  Falls.  Ottawa,  at  a  cost  of  $250,000. 

D.  W.  Ackerman,  Midland.  Ont..  has  obtained  the 
contract  for  supplying  500  h.p.  to  the  municipal  light- 
ing plant  for  a  term  of  ten  years  at  $17  per  h.p. 

Wire  &  Cable  Company,  Montreal,  have  obtained  an 
extra  provincial  license  in  British  Columbia,  with  prov- 
incial head  otitice  at  Vancouver.  H.  H.  Abbott,  is  attor- 
ney. 

Application  is  being  made  by  the  Toronto  Subur- 
ban Railway  for  a  25-year  extension  of  its  franchise 
and  for  the  right  to  extend  its  line  through  Swansea  to 
the  Lake  Shore  Railroad. 

The  Prince  Rupert  Power  &  Light  Company,  Limit- 
ed, with  capital  of  $25,000  and  power  to  increase  it  to 
$50,000  by  March  16th.  1908.  has  been  incorporated  to 
construct  a  power  plant  at  Woodworth  Lake. 

The  Northern  Electric  &  ilanufacturing  Company, 
Montreal,  have  obtained  an  extra-provincial  license  in 
British  Columbia,  with  provincial  head  ofiSce  at  Vancou- 
ver.    H.  W.  Kent.  Vancouver,  B.C..  is  attorney. 

The  Lethbridge  City  Council  have  decided  to  submit 
a  by-law  to  the  ratepayers  for  the  purchase  of  the  elec- 
tric plant  of  the  Lethbridge  Electric  Company.  The 
extension  and  removal  of  the  plant  will  cost  $100,000. 

The  organization  of  a  new  electric  power  company, 
capitalized    at    $100,000.    at    Homing's    Mills,    Ont.,    is 


mooted.  It  is  proposed  to  develop  the  Huxtable  power 
at  Horning 's  Mills  for  both  lighting  and  power  pur- 
poses. 

The  Robb  Engineering  Company.  Limited,  head 
office  at  Amherst,  N.S.,  have  obtained  an  extra-provin- 
cial license  in  British  Columbia,  with  head  office  at 
Royal  Bank  Chambers,  Vancoviver.  Hon.  Sir  Charles 
Hibbard  Tupper,  Vancouver,  is  attorney. 

The  Winnipeg  Electric  Companj-  have  a  large  gang 
of  men  at  work  enlarging  the  channels  at  Lac  du 
Bonnet  to  increase  the  water  power  of  the  electrical 
development  plant.  An  engineer  estimates  that  fully 
100,000  h.p.  can  be  developed  on  the  river  here.  This 
energy  is  used  to  operate  the  company's  cars  and  also 
supply  Winnipeg  with  electricity. 

The  City  Council  at  Edmonton  are  making  arrange- 
ments for  the  construction  of  an  electric  street  railway 
system  to  run  there  and  in  the  City  of  Strathcona  on 
the  opposite  side  of  the  Saskatchewan  River.  Edmon- 
ton has  secured  the  charter  of  the  Strathcona  Radial 
Tramway  Company.  Arrangements  provide  for  the 
building  of  a  small  sj'stem  this  summer  which  will  be 
materially  extended  next  year. 

Tenders  are  being  taken  by  the  Hydro-Electric 
Power  Commission  for  transforming  station.  The 
stations  will  be  twelve  in  number,  and  will  be 
built  at  the  following  point:  Niagara  Falls,  Dundas 
(combined  transformer  and  interswitching),  Toronto, 
Brantford,  Woodstock,  London,  Guelph,  Preston  (sup- 
plying Gait  and  Ilespeler),  Berlin  (supplying  Waterloo 
and  New  Hamburg),  Stratford,  St.  Mary's  will  depend 
upon  the  passage  of  the  Stratford  by-laws.  The  ]\Ic- 
Guigan  Co.  will  not  tender. 


J.  F.  B.  VANDELEUR 


Representing  E^vefshed   (b  Vig'ttolcs,   Limited 


No.  3  Dineen  Building',  Toronto 


Contractors  to  The  Admiralty,  War  Office,  etc. 


Modern  Recorders 

Inkless 

Tramcar  and    Switchboard    Types 

No   pen   to   scratch. 

No  clock  to  wind  up. 

No  holes  pushed  in  chart. 

No  ink  to  blot  or  dry   up. 

No  friction  on  paper, hence 
unimpeded  accuracy. 

The  charts  of  a  number  of 
recorders  can  be  driven 
in  synchronism  from  one 
master  clock. 

High   accuracy  of  timing. 

Used    by    the    Toronto 

Street    Railway   Company 


Exhibited  at  Machinery  Hall,  Canadian  National  Exhibition 


:>8 
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Sparks. 

The  contract  for  motors  in  connection  with  the  Ed- 
monton street  railway  system  has  been  awarded  to  the 
Canadian  General  Electric  Co.,  of  Peterboro. 

A  Victoria,  B.C.,  report  states  that  the  B.  C.  Electric 
Railway  Company  are  considering  the  bringing  of  elec- 
tricity from  the  mainland  across  the  Gulf  of  Georgia. 

The  Kootenay  Development  Syndicate  hav'e  been 
granted  a  license  by  the  Provincial  Government  of 
British  Columbia  to  develop  and  distribute  electrical 
energy. 

Lighting  struck  the  transformer  house  of  the  Falls 
Power  Company  at  St.  Catharines,  Ont.,  last  month, 
and  did  damage  to  the  extent  of  about  two  thousand 
dollars. 

The  by-law  to  raise  $7,000  in  connection  with  im- 
provements to  the  electric  light  plant  at  Wingham. 
Ont..  has  been  approved  by  the  Ontario  Railway  and 
Municipal  Board. 

J.  McTeigue,  city  clerk.  Port  Arthur,  Ont.,  recently 
took  tenders  for  the  construction  of  a  concrete  dam  at 
Onion  Lake,  on  Current  River.  Smith,  Kerry  &  Chace, 
consulting  engineers,  Toronto. 

The  British  Insulated  &  Helsby  Cables,  Limited, 
have  just  obtained  a  contract  from  the  Montreal  Light, 
Heat  &  Power  Company  for  an  additional  four  miles 
of  three  core  extra  high  tension  cable,  to  be  installed 
immediate]  V. 


Allis-Chalmers-BuUock,  Limited,  Alontreal,  have  se- 
cured the  contract  to  enlarge  the  municipal  lighting 
plant  at  Calgary,  Alta.,  with  a  750  k.w.  alternating 
current  generator,  30  k.w.  excitor,  switchboard  and 
other  auxiliary  apparatus. 

Arrangements  are  now  being  completed  at  Windsor, 
Out.,  to  organize  a  company  to  build  an  electric  railway 
to  Detroit,  Mich.,  by  way  of  the  ^Michigan  Central  Rail- 
way tunnel.  J.  A."  Smith,  Dr.  Revell,  A.  J.  Nelles,  G. 
L.  Leggatt,  W.  Bong,  of  Windsor,  Ont.;  G.  Bouteiller. 
of  Walkerville,  Out.,  and  G.  King,  of  Detroit.  Mich.,  are 
interested. 


Carbolineum 


Ideal  Wood  Preservative 


PREVENTS  ROT  AND  DECAY  IN  WOOD 

Inv,iluable  for  Telephone  Poles.  Shmgles,  Feir-e  Posts. 
Railw.iv  Ties,  P.iving  Blocks  and  all  Wooden  Structural 
Work.       Chciip    as     Paint    and    as     Easily    Applied. 

Carbolite  Carbolineum  Co.^  Limited 

59  Yonge  Street,  TORONTO 


"Special"  Incandescent  Lamps 


standard  of  Quality 


for 
Work 


"Projector''  Carbons  ^'''^M^^St^l^^rl 

Electrical  Supplies  and  Apparatus 

J.   A.   Dawson  &  Company 

Winnipeg  Montreal 


15he 


General  Electric  Co.  of  Sweden 


NcLnufBcturers  of 

Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.  Electrical  Hoists.  Direct-Current  Generators  and 
Motors,  all  types  and  Sizes. 


KILMER  &  PULLEN,  McKinnon  Bdg.,  TORONTO 
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Sparks. 

The  ratepayers  of  Morden,  Mau.,  are  to  vote  ou  a 
by-law  to  raise  $10,000  for  electric  light  purposes. 

A  by-law  to  raise  $3,000  for  the  construction  of  a 
telephone  system  has  been  carried  at  Revelstoke,  B.C. 

The  city  of  Edmonton,  Alta.,  has  purchased  the  33- 
year  franchise  of  the  Strathcona  Radial  Tramway  Com- 
pany. 

The  Killarney,  Man.,  ratepayers  have  approved  a 
by-law  granting  a  franchise  and  bonus  of  $2,000  to 
George  Collison.  who  will  establish  an  electric  light 
plant  there. 

Notice  has  been  given  that  an  application  will  be 
made  to  the  Legislature  at  its  next  session  for  permis- 
sion to  build  an  electric  railway  from  Belleville,  Ont.. 
to  Point  Anne,  a  distance  of  about  five  miles. 


The  Creston  Power,  Light  &  Telephone  Company 
has  been  incorporated,  with  a  capital  stock  of  $20,000, 
and  the  following  officers  elected:  George  M.  Benny, 
president;  James  Compton,  vice-president;  Guy  Lowen- 
berg.  secretary  and  treasurer. 

La  Compagnie  des  Eaux  et  d'  Electricite  de  Saint 
Felieieu  Limitee,  capital  $99,000,  has  been  incorporated 
to  construct  an  aqueduct  in  the  village  of  Saint  Feli- 
cien,  Que.  Incorporators,  A.  Naud,  P.  Jalbert,  P.  A. 
Potvin  and  othei-s  of  Saint  Felicien. 

The  project  for  the  construction  of  an  electric  rail- 
way from  Dunnville,  Ont.,  across  the  Niagara  Penin- 
sula is  reported  to  have  been  revived.  The  line  now 
proposed  will  run  from  Dunnville  by  way  of  Wellaud- 
port  and  St.  Ann's  to  Beamsville  and  connect  with  the 
Hamilton,  Grimsby  &  Beamsville  Electric  Railway. 
Jas.  A.  Ross,  Wellandport,  is  president. 


Westinghouse  Type  L 
Ammeters  and  Voltmeters 

A  ncAV  line  of  direct-current  instruments 

Diameter  Only  5  Inches 


Scale  length  equal  to  average  ■ 
Permanent  magnet  type. 
Single  air-gap  construction. 
Absolute  dead-beat. 
Rem6vable  movement  and  mag 
Ammeters  operate  from  shunts 


High  Grade — Low  Price 


These  instruments,  being  tree  from  externa 
far  superior  to  any  moving-iron,  direct-curr 
vantages  of  the  permanent-magnet  type,  but 


Canadian  Westinghouse  Co.,  Limited 


Traders  B.ink  BIdg.. 

TORO.NTO. 

439   Pender  St..   WVNTOUVER. 


CiENERAL  Office  and  Wokks  : 

For 


'AivlLTOM,    OrT. 

Office 


i.-i  Union  R.inkHldg.,  WINNIPEG. 


!ign  Bank  of  O. 

MONTRE.' 

Iranville  Street, 


nada  Bldg., 

.L.. 

I1.\LIF.\X 


Belliss  &  Morccm  Limited, 

I   BIMVI INGHAM,   ENGLAND    I 


Eng^ineers 


^ode  :  A. B.C.,  5th -Edition. 


LO.NDOX   01  I'ICE  : 
8  Victoria  Street,  S.  VV. 


ENGINES 

Direct,    Rope  or  Belt  Drive 

FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND  MILL 
DRIVING,    also   CONDENSING  PLANTS. 

ADVANTAGES:  Self-I.ubricalion  Simplicily ;  Sitcnglli  ;  Experience 
Low  C'osi  ;  Iveliabiliiy ;  Minimum  Maintenance ;  Compactness ;  Good 
Governing  ;    Durability  ;   Maintained  Efficiency  ;  Quiet  Running. 

3,800  Engines  supplied  or  building,  representing  upwards  ot 

650,000  H. P.,  in  sizes  ranging  from  5102,700  B.H.P. 

of  Compound  &  Triple-Expansion  Types. 

Sole  Agents  for  Canada :    LAURIE  &   LAMB,   212  Board  of  Trade  Building,  MONTREAL,  CAN. 

'IVU-^.'raphi.-  AJ.lrrs'.:    "Larco'     M..n-n;.l.  t\nU-s  :     .\.H,C.    ,^lh   I- Jit  ion  .V   Wfstrrn   rnu-n. 


Two-Crank  Compoiti 
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CONSULTING    ELECTRICAL    ENGINEERS 


CHARLES    H.   MITCHELL,    C.  E. 

Member  Canadian  Socictv  Civil  Engineers. 
Mi-mber  American  Society  Civil  Engineers. 
Asst>c.  M.  Institution  Civil  Eng'rs.  (London). 
Assoc.  American  Inst.  Electrical  Engineers 

HYDRO-ELECTRIC   ENGINEER 


1004-S 

,e  .Main  7jq6 


Trnilf 


R.   S,    KELSCH, 

GOfiSULTiNC   ENGINEER 

Stenm,  Hydraulic,  Elect ric. 
Reporl.s,  E^iimaie-s,  Arbilralions. 

POWER   BUILDING,  MONTREAL 


EDWARD  B.  Merrill 

B.  A..    B.  A.  Sr. 
.M.  Can.  Soc.  C.  E.,   .Associate  A.  1.  E   E. 

CONSULTING  ENGINEER 

i'ower  Developments  and  Transmission.       Electric 
Lighting.     Electric  Railways.    Municipal  Engineer- 
ing.    Industrial  Plants.      Reports,  Valuations,  Etc. 
TORONTO  and  WINNIPEG 


l>.  E.  Marchand.  E.E.  R.  W.  Fariev.  C.E. 

\V.  L.  Donnellv,  Sec.-Treas. 

P.    E.    MARCHAND    &    CO. 

Consulting  and  Constructing  Engineers. 
Examinations,  Surveys,  Reports.    Plans,  Specifica- 
tions and  supervision  of  Electric  Lighting,  Railway 
and   Power   Plants.    Long   Distance   Power   Trans- 
mission.    Hydro-Eleclric  Developments  a  Specialty. 


28M  Spark  Street 


OTTAWA,  ONT. 


GUY  M.  GEST 

ENGINEER  AND  GONTRAGTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


Charles  Brandeis,  C.  E. 

A.  M.  can.  soc.  c.h.,  .M.Am.  Electro-Chemical  soc.  etc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates.  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light.  Power  and  Railroad 
Pl.ants.  Waterworks  and  Sewers. 

Arhitrations.  Reports  and  Specifications. 

62-63  Guardian  Building,    MONTREAL. 


Smith,  Kerry  &  Chace 

Engineers 

Electric,  Hydraulic,  Railway,  Municipal 

TORONTO  -  WINNIPEG 

Ckcii.  H.  Smith        J    G.  G.  KtKKv      W.  G.  Chach 


J.    STANLEY    RICHMOND 
CONSULTING    ENGINEERING-EXPERT 

j(.  Vears  Practic.ll    Experience 
CanaJa-8  vtnr»  United  Stales— 11  years 

England— 6  years        West  Indies— t  year 
SPECIALTIES:   Power  Plants.  Electrical  Rail- 
ways, Power  Rates,  Electrolytic  Corrosion,  Steam 
and  Producer  Gas  Engines,  Metallurgy.  Electro- 
Building  Materi.lls. 


\'iclo 


Str. 


T.l.  Main  <^i^o.      Cable  Addr 


Short  Circuits. 

The  Hamilton  Fire  and  Water 
(Committee  will  take  tenders  on 
synchronous  motors  of  66  cycles  for 
the  Beach  pumping  stations. 

Tenders  will  be  received  by  il. 
Peterson,  Secretary  Winnipeg  Board 
of  Control,  until  September  15th  for 
electric  lighting  plant  and  carbons. 
Specifications  and  further  details 
may  be  obtained  of  F.  A.  Cambridge, 
City  Electrician.  Winnipeg,  or  of  .Mr. 
Peterson. 

W.  A.  McKay  &  Company,  electri- 
cal contractors.  Sydney.  X.S..  have 
secured  a  contract  with  the  New- 
foundland Government  for  the  elec- 
trical work  in  connection  with  the 
museum  at  St.  John's,  Newfound- 
land. They  have  also  made  a  con- 
tract with  the  Canadian  Government 
for  the  electrical  work  in  conection 
with  the  new  Government  building 
at  Shelburne,  N.S. 

The  Interurban  Electric  Company, 
Limited,  has  been  incorporated  to 
operate  in  the  municipalities  of  West 
Toronto.  Township  of  York,  Toron- 
to, Township  of  Etobicoke,  and  the 
Township  of  Toronto.  The  company 
is  authorized  to  operate  steam  and 
electric  railways,  telephone  systems 
and  to  generate  electricity  for  lamps, 
heat  and  motors.  It  has  also  author- 
ity to  jjurchase  or  take  over  the 
Stark  Telephone.  Light  &  Power 
System.  Limited.  The  company  is 
riipitalized  ;it  .IfWO.OOO.  and  "  the 
directors  are:  Eli  Smith  Edmanson. 
Fred  Grundy.  Alfred  Neville  ilorine. 
Mervil  McDonald.  Charles  Herbert 
Porter,  George  Deleno  Lewis  and 
George  T.  Turnbnll. 

Estimates  are  being  prepared  by 
the  engineers  of  the  Ilydro-Eleetric 
Power  Commission  of  the  cost  of 
power  in  response  to  applicants  from 
Whitby,  and  other  points  east  of 
Toronto,  who  desire  to  share  in  the 
service  from  Niagara  Falls.  It  is 
said  that  deputations  from  the  towns 
will  wait  on  the  Commission  in  order 
Id  place  themselves  in  a  position  to 
submit  the  power  by-laws  to  the 
people  in  January.  It  was  said  that 
the  Electrical  Development  Company 
was  contemplating  an  extension  of 
its  line  eastward,  and  probably  a 
continuation  of  the  Scarboro  Elec- 
tric Railway  to  Whitby  would  be 
proini.sed.  This  is  denied  by  Sir 
Henry  Pellatt.  president  of  tlie 
power  company. 

Situation  Vacant 

Wanted— npsirahle  party  with  some  capital  to  go  into 
partnership  with  an  established  electrical  manutactiirers 
a^ent  in  Toronto.  Strictly  confidential.  Appl\  Hox 
loo.  Eli^ctricai.  News,  Toronto. 


Electric  Repair 

anj 

Contracting  Company 

The  oldest  and  best  equipped 
firm  in  Canada 

Corvtracting   Electrical 

Engirveers 

Electrical  Repairs 

99    and    loi  West    Lagauchetiere   Street 

MONTREAL 


FINE 

OByG  STORE  fiiTmcs.^-5S3^END_F0R_CAL6v^^ 


KENT  BROTHERS 

Miners  and  Exporters  of 

CANADIAN  AMBER.  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


$65 


GOES  LIKE  SIXTY 

SELLS  LIKE  sixty; 
NX  it  SELLS  FC 

'^:  —     GILSON 

-f^>^    \*-flmUfflL1^9ia  GASOLENE 

ENGINE 

For  Pumping.  Cream 
.Separators.  Chums.  Wash  Ma- 

,, ,    ,       .  ^^^^^chio«.  etc.   FEEE  TEIAL 

'Afc'ff  ■■ .    r-^wBHI^^B^  Ask  for  cauloff-all  sizes 
GILSON  MFG.  CO     Ltd.  i     ^    .^    GUELPH,  ONT. 


PROCURED  IN  ALL 
COUNTRIES    • 
LONG  EXPERIENCE 
IN  PATENI  LITIGATION 


SEND  FOR  HAND  BOOK 

ATENTS 


PHONI 

MAIN 


2S82 


RIDOUT  &  MAYBEE 

103    Bay   Stroet 
TORONTO,       >       •       •       CANADA 
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THE  STANDARD 

FOR 

RUBBER 

INSULATION 


TRADE  MARK 
Reg.  U.  S.    PAlervf  Oftico 


Okonite 
Insulated 


Wires  and  Cables 


Willard  L.  Chandee 

H.  Durant  Cheever 

Geo.  G.  Manson,  General  Superintendan 

\V.   H.  Hodgins,  Secretary. 

W.  C.  Chandee,  Assistant-Secretary. 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.  They  improve  with  age. 
The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

}  Mana.r.         jj^^  OKONITE  COMPANY,   Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


Indvictiorv   Motors 


RUGGED  DESIGN 

HIGH  POWER 
FACTOR 

LOW  TEMPERATURE 
GUARANTEES 

Bulletin   100 


The    PACKARD     ELECTRIC 

Works:    St.   CatKaLrirves 

127-129  Bell  Tel.    Bdg. ,   Montreal. 


CO.,    Limited 


Somerset   Block,   Winnipeg. 


CANADIAN  ELECTRICAL  NEWS 


ROBIB-MUMFORD 

WATER  TUBE  BOILER 


Free  Expansion  of  Tubes 
Perfect  Water  Circulation 
Dry  or  Superheated  Steam 

Half  the  usual  number  of  Manholes 


ROBB  ENGINEERING  COMPANY,  Ltd.,  Amherst,  N.S. 

/Traders  Bank  Building.  Toronto.  WILLIAM  McKAV,  JLin.-iger 
DISTRICT  OFFICliS:    •[  Bell  Telephone  Buildinir.  Montreal,  WATSON  JACK.  Manager 
U'nion  Bank  Building. Winnipeg.  J.    F.    PORTEK.  .Manager 


Goldie 
Corliss 

Installations 

Illustration  shows 
the  I'ower  House  of 
the  Dominion  Coal  Co. 
at  Glace  Bay,  N.  S., 
equipped  with  three 
pair  of  Cross  Com- 
pound Goldie  Corliss 
Engines  and  two  o\ 
our  Ideal  High  Speed 
Steam  Engines.  All 
direct  connected. 


The  Goldie  ^  McCuUoch  Co. 

Limited 

Gait  -  Ontario  Canada 


WESTERN    BRANCH 
248  McDermotl  Ave.,  Winnipeg^,  Man. 


QUEBEC    AGENTS 
Ross  &  Greigf,  Montreal,  Que. 


H.  C.  SELLING  AGENTS 
Robl.  H.iniillon  &  Co  ,  Vancouver,  B.C 


\A7p    TVTaWf^    Wheelocic  Engines,  Corliss  Engines,  Ideal  Engines.  Boilers,  Tanks,  Heaters,  Steam  and  Power  Pumps,  Condensers, Flour  Mill  Ma- 
vv  V,    XTxan-v,     chinery.  Oatmeal  Mill  Machinery,  Wood-Workmg  Machinery,  Transmission  and  Elevating  Machinery.  Safes, Vaults  and  Vault  Doors 


ASK    FOR  C A  I  \1.0l.ri:s     IMJICKS  AM)    M.I.   INFORM  \TION 
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HYDRO-ELEGTRiG  PLANTS 


OF  ALL  CAPACITIES 


ONE  OF  OUR  750  K.  W.  ALTERNATING  CURRENT  GENERATORS 
CONNECTED  TO  WATER  WHEEL  BY  BELT  DRIVE.  BULLI<:TIN 
303  Di;SCRIHI.\G  1 1 VDRO-I- LI-XTRIC  i'LAN  TS  AND  BULLETIN  1050 
SPl-CIALLV  DEVOTED  TO  WATI'R  WHEEL  TYPE  ALTl'lRNATORS 
WILL  BE  SENT  ON  REQUEST. 

ALLIS  -  CHALMERS  -  BULLOCK 

LIMITED 

Works        -        MONTREAL 

Sai.ks    Oi  in  i-.s  ; 

mo\'trI':ai,  TORONTO  vviwii'ik;  \'.\ncouvI';r 

NKW  <:i,.\S(i()W  (()I!\I.T  (Al.CAin 
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"Take  a  Day  off" 

and  gather  up  your  burned  out  incandescent  lamps. 
That  may  look  like  a  loss  of  time  on  the  face  of  it, 
but  whether  you  have  a  large  or  small  business  it  is 
"  positive  waste  "  to  throw  away  your  burn-outs  when 
we  can  refill  them,  and 

Make   Them   "Brand   New"   Again 

at  a  low  cost.  Lamps  refilled  by  us  stand  all  the  tests 
of  NEW  HIGH  GRADE  LAMPS  for  long  life,  volt- 
age, candle  power,  and  general  appearance.  You'll  be 
delighted  with  the  results. 


-Let  us  tell  you  about  our  proposition, 
and  the  easiest  way  to  ship.  Remember 
we  give  a  POSITIVE  GUARANTEE  OF 
PERFECT  SATISFACTION. 


The 


Dominion  Electric  Co. 

St.  Catharines,  Ontario 


Why  Patronize  the  "Lamp  Trust"  When  You 
Can  Buy  in  the  Open  Market 

The  Gilbert  Arc  Lamps  are  renowned  throughout  the  Em- 
pire as  the  hig-hest  type  of  arc  lamp  perfection.  They're  made 
in  Great  Britain,  which  guarantees  that  they  are  well  made. 

If  you  want  "  Something  better  "  than  vou  now  have  get 
acquainted   at  once  with  the 

GILBERT  ARC  LAMPS 

Made  in  every  style  and  size,  and  not  so  costlv  as  the 
"  trust  "   lamps. 

Endorsed  and  used  by  the  British  Adniiralt\ ,     War    Office, 
India    Office,   Thames    Embankment,  Manchester    and    sixty 
'w'  other  leading  Corporations. 

J.  r.  i5.   VAIMJtLtLJK,     Canadian  Representative 

Repair  Shops  in  Toronto  3   Dineen  Building,      1  OrOIltO 
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HELIOS 


ft 


TUNGSTEN  LAMPS 

Brightest  of   Incandescents 

40  Watts  —  32  C.  P. 

Price  to  Lighting  Companies  $.125  Each 


write  to  us    for  discounts 


The  R.  E.  T.  Pririgle  Co.,  Limited 

Montreal  -  -  Winnipeg 


Crocker-Whcdcr   Direct   Current  Motors 


Are  Furnished  ix 
All  Types 

SHUNT 

SERIES 

COMPOUND 

OPEN 

SEMI-ENCLOSED 

FULLY  ENCLOSED 

BELTED 

BACK-GEARED 

DIRECT-CONNECTED 

VERTICAL 

VARIABLE  SPEED 


I  HllNlv 

PRINTING  PRESSES' 

MACHINE  TOOLS 

PUMPS 

FANS 

BLOWERS 

STEEL   MILLS 

LAUNDRY 

MACHINERY 

CRANES 

HOISTS 

ELEVATORS 

AIR  COMPRESSORS 

and 

MACHINERY  OF 
ALL  KINDS 


Canadian   Crocker -Wheeler  Co. 


M  WTI' AC'ITKI'RS    AND    i:  I.IX'iK  KA  I.    I'M  .  I  \  I';i;KS 

Head  Office:    41  Street  Railway  Chambers,  MONTREAL 


Limited 
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Continuous  Wire  in  Moulding's. 

The  Canadian  Fire  Underwriters  'Association  have 
issued  Bulletin  17  embodying  the  amendments  and 
additions  to  the  national  code  which  were  adopted  at 
tlie  last  convention  held  in  New  York.  Two  important 
points  which  the  underwriters  intend  to  devote  particu- 
lar attention  to,  are  the  adoption  of  the  rule  calling 
for  continuous  lengths  of  wire  in  mouldings  with  approved 
fittings  for  splices  and  the  proper  installation  of  main 
line  service  switches.  Chief  Electrical  Inspector  H.  F. 
Strickland,  of  Toronto,  calls  attention  to  the  fact  that 
the  old  rule  calling  for  main  line  switches  to  be  jilaced 
iiiniiediately  at  the  entrance  is  now  broadening,  so  that 
they  are  placed  in  the  most  convenient  location  near 
the  point  of  entrance.  This  will  enable  switches  to  be 
placed  in  suitable  iron  service  boxes  near  the  main 
entrance  to  buildings,  so  that  current  can  be,  and  is 
likely  to  be,  cut  off  at  night.  The  underwriters  are 
now  preparing  bulletin  18,  w-ith.  drawings  illustrating 
this  method.  Mr.  Strickland  considers  the  proper  in- 
terpretation of  this  main  line  switch  rule  and  its  uni- 
versal adoption  to  be  a  potent  factor  in  reducing  the 
fire  loss  from  electrical  causes  to  a  minimum.  Hun- 
dreds of  short  circuits  and  minor  electric  fires  take 
j)lace  during  the  day  time,  but,  being  promptly  dis- 
covered, do  not  as  a  rule  amount  to  anything  serious. 
It  is  during  the  night  that  minor  fires  reach  major  pro- 
portions, and  this  is  what  the  new-  rule  is  specially  pro- 
vided to  guard  against. 


ernment  at  the  International  Congress  of  Electrical 
Units,  to  be  held  in  London  this  month.  He  will  also 
be  present  at  a  similar  congress  to  be  held  at  ^larseilles, 
France.  Mr.  Higman  is  expected  to  return  early  in 
November. 


Trade  Enquiries. 

The  Dominion  Government  Trade  and  Commerce  re- 
ports contain  the  following  trade  enquiries.  Readers  of 
the  "Canadian  Electrical  News"  may  obtain  the  names 
of  enquirers  by  writing  us.     State  number  of  enquiry  : — 

1391.  Representatives — A  west  of  England  firm 
manufacturing  portable  electric  tools,  electric  hoisting 
and  transporting  appliences,  etc.,  desires  to  appoint  re- 
presentatives  in   Canada. 

1498.  Representative — Inquiry  has  been  made  by  a 
consulting  engineer  at  Liverpool  for  the  names  of  some 
and  transporting  appliances,  etc.,  desires  to  appoint  re- 
presentative in  Great  Britain  and  to  whom  his  experi- 
ence would  be  of  service. 

Ii508.  Agency. — An  English  firm  of  electrical  en- 
gineers manufacturing  generators,  motors,  fans,  switch- 
boards, starting  switches,  arc  lamps,  cables,  fittings, 
accessories,  bells,  telephones,  etc.,  desires  to  hear  from 
some  Canadian  firms  willing  to  take  up  their  agency. 
'  The  following  is  among  the  recent  enquiries  relating 
to  Canadian- trade  received  at  the  office  of  the  High  Com- 
missioner for  Canada,  17  Victoria  street,  I^ondon,  S.W.  : 

Inquiry  has  been  received  from  an  old  established 
firm  manufacturing  an  oil-gas  apparatus  suitable  for 
ligiiting  villages,  country  houses  and  places  out  of  the 
way  of  ordinary  gas  supplies,  for  the  names  of  parties 
in  Canada  who  would  be  prepared  to  take  up  their 
agency. 


Personals. 

Mr.  W.  G.  Chace,  of  Sniitii,  Kerry  &,  Chace,  has 
gone  to  Wiiniipeg  to  attend  to  liis  firm's  interests  in 
eoimection  with  the  Municipal  Power  plant,  and  to  re- 
. present  the  firm  generally  there.  Mr.  Chace  will  be 
greatly   missed   by   his   Toronto   confreres. 

Mr.  Ormond  Higman,  chief  of  the  electrical  branch 
of  the  Inland  Revenue  Department,  Ottawa,  is  at  pres- 
ent in  England,   and  will  represent  the  Dominion  Gov- 


The  Mageavi  Leblanc  Lumber  Company,  Ltd.,  of 
Chapleau,  Out.,  have  sold  their  property,  consisting  of 
one  hundred  acres  of  land,  a  modern  sawmill  with  a 
capacity  of  30,000  feet  a  day,  and  an  electric  light 
plant  and  powerhouse,  with  a  ten  years'  franchise  from 
the  town,  to  ^Ir.  .1.  A.  Fortin,  former  manager  of  the 
company.  The  new  owner  has  started  to  install  plan- 
ing machinery  and  will  manufacture  every  kind  of  plan- 
ing lumbej-.  We  <u'e  informed  that  the  price  paid 
was  about  $30,000.  The  new  business  will  be  carried 
on  under  the  name  of  the  Chapleau  Electric  Light  and 
Power  Company.  The  "Electrical  News"  wishes  the 
new   owner  every   success. 


In  addition  to  the  exhibit  of  the  Canadian  Electrical 
&  Motor  Company  in  Machinery  Hall  at  the  Can- 
adian National  Exhibition,  which  was  described  in  our 
last  issue,  this  company  had  a  25  K.W.  belted  type, 
r25-volt  generator,  manufactured  under  the  H.  A.  John- 
son patents,  operated  by  a  gas  engine,  in  the  exhibit 
of  the  Canadian  Gas,  Power  and  Launches,  Limited, 
in  the  Process  Building.  The  company  also  had  an- 
other exhibit  in  the  Process  Building,  where  one  of 
their  7o  H.P.  direct  current  generators  was  directly 
driven  by  flexible  coupling  attached  to  a  Weber  7") 
H.P.  280  revolution,  upright,  2-cylinder  gas  engine., 
which  in  turn  was  supplied  by  a  Weber  gas  producing 
generator.  A  multispeed  motor  w-as  also  shown  in  opera- 
tion in  this  exhibit.  The  operation  of  these  motors 
without  rheostats,  and  the  short  circuiting  of  the  gen- 
erators   attracted    a    great    deal    of    attention. 


Sparks. 

E.  H.  Sperling,  general  manager  B.  C.  Electric 
Railroad  Company,  Vancouver,  states  that  street  car  ex- 
tensions will  be  constructed  through  Hastings  upon  re- 
ceipt  of   a    bonus   of    $51,000. 

The  Norwich,  Ont.,  village  council  have  renewed  the 
lighting  contract  with  H.  Webster  for  one  year  in  the 
liopo  of  getting  power  from  the  Hydro-Electric  Com- 
mission and  of  taking  over  the  plant. 

Arrangements  are  now  being  made  to  put  a  by-law 
before  the  ratepayers  of  Fernie,  B.C.,  to  provide  suffi- 
cient money  to  rebuild  and  operate  the  Crow's  Nest 
Electric  Light  &  Pow-er  Company's  system  as  a  muni- 
cipal enterprise. 

A  company  is  being  organized  south  of  Fstevan. 
Sask.,  to  construct  a  rural  telephone  system  with  eleven 
miles  of  wires  to  be  strung  this  fall,  and  more  added  in 
the  spring.  Connection  will  be  made  with  Estevan  by  a 
long  distance  line.  W.  C.  Howland,  Estevan,  Sask., 
is    interested. 

The  Toronto  Railway  Company  have  given  a  contract 
to  British  Insulateil  >^'  Helsby  Cables,  Ltd.,  Montreal, 
for  supplying  and  installing  the  three-core  extra  high 
ti'iision  feeders  in  connection  with  the  new  extensions 
which  they  have  on  hand.  The  British  Columbia  Tele- 
|)honc  Company  also  have  placed  an  order  with  British 
Insulated  &  Helsby  Cables,  Ltd.,  for  over  forty  miles 
of  air  space  telephone  cables,  ranging  in  size  from  400 
pair  to  25  pair. 
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NOTICE 

We  are  now  ready  to  make  deliveries  on 
our  20  candle  power,  25  Watt 

Sunbeam 
Tungsten  Lamp 

mdLde  in  the  saLme  size  bulb  as  an  ordinary 
16  candle  power  csLrbon  la^mp. 

We  cQLn  also  make  prompt  deliveries  on 
SUNBEAM  TUNGSTEN  LAMPS  in  the 
following  cQLndle   po^ver : 

32  c.p.,     40  watt 
48     ••        60      •• 
80      "      100      " 
200      ••      250      •• 

N.  B. — All  Sunbeam  Lamps  are  rated  according  to  the  British 
Standard  of  candle  power. 

WRITE    FOR    NEW    PRICES 

MANUFACTURED  BY 

The  Sunbeam   Incandescent  Lamp   Co. 
of  Canada,  Limited 

Factories :    Toronto  and  St.  Catharines 

Main  Offirc:  \,„  lliw.-stfrn  Ollic.-  .mil  W.-irt-lunis.- : 

Toronto  251  Notre  Dame  St.,  Winnipeg^ 
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Electric    Hoists       The   Jenckes   Machine  Co. 


Sing-le  or  Double  Drum. 

In   any    capacity,  for    an}     depth. 

Furnished  with  or  without  motors 

as  desired. 
Illustrated  Bulletin  sent  on  request. 


General  Offices  :    Sherbrooke,  Que.  ^""** 

Works  :     Sherbrooke,  Que.  St.  Catharines,  Ont. 

Sales  Offices  :      Sherbrooke         St.  Catharines         Cobalt        Rossland 
Vancouver  Halifax 


Ca.rv  SKip   ImmediaLtely 


Peterborough 

Integrating  Wattmeter 

For    Alternating   Current 

Dust,  insect  and   moisture  proof. 

Is  correct  on  all  loads  from    two    per    cent. 

of  its  capacity  to  fifty  per  cent,  overload. 
Will    run     continuously    and     accurately    on 

fifty  per  cent,   overload. 
Has  no  complicated   parts,  and     the    friction 

is  reduced   to  a  minimum. 

Write  for    Prices    and    Bulletin  "  B " 
Sole  Selling  Agent 

John  Forman 

Electrical    Supplies 
248-250  Craig  Street  West,  Montreal,  Que. 
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The  "Canadian  Electrical  News"  Is  the  offlclal  paper  of  the 
Canadian  Electrical  Association. 


The  Tirrill  Regulator 

From  time  immcmnrial  it  has  been  recognized  that 
elose  voltage  regulation  was  a  most  desirable  feature 
in  all  constant  potential  plants,  in  view  of  which  de- 
signers without  number  have  tried  first  one  scheme 
and  then  another  in  an  endeavour  to  produce  a  satis- 
factory automatic  voltage  regulator.  That  a  constant 
delivered  voltage  is  most  important  is  shown  by  the 
fact  that  without  really  close  regulation  you  cannot 
use  high  efficiency  lamps,  and  without  high  efficiency 
incandescent  lamps  Ihe  central  station  would  lie  greatly 
handicapped  in  competing  against  gas.  Further,  bad 
regulation  means  fluctuating  light,  which,  in  turn, 
means  complaints  from  customers,  another  great  handi- 
cap. Besides  this,  low  voltage,  occurring  as  it  so  natur- 
ally and  so  frequently  does,  just  when  the  greatest 
number  of  lamps  are  burning,  means  considerably  less 
output  than  miglit  otherwise  be  secured,  and  hence  a 
corresponding   reduction   in   revenue. 

The  regulation  of  generator  voltage  is  practically 
always    accomplished,    as    everyone    knows,    by    varying 


the  field  strength  of  the  machine  in  question,  aided 
sometimes  In'  a  change  in  the  speed.  In  all  the  earlier 
plants  the  only  mechanism  for  doing  this  consisted  of 
tlie  field  rheostat,  the  operator  to  turn  it  in  or  out, 
and  the  ammeter  which  gave  him  an  indication  of 
the  load  he  was  carrying.  Later  on  he  was  given  the 
aid  of  pressure  wires,  which  showed  him  the  voltage  at 
the  centre  of  distribution,  these  afterwards  being  sup- 
plemented by  the  line  drop  compensator,  an  instru- 
ment which  accomplished  the  same  purpose  in  a  much 
neater  manner.  This  latter,  in  combination  with  a 
good  operator,  represents  about  the  h'ghest  develop- 
ment of  hand  control.  Naturally,  it  is  far  from  being 
really  satisfactory,  as  no  man  can  be  expected  to  catch 
all  the  sudden  load  changes  in  a  plant,  hence  there  was 
every  inducement  for  the  development  of  an  automatic 
equipment   which    would   do   the   required    work 

The  gentleman  who  was  lucky  enough  to  hit  upon 
a  most  satisfactory  device  for  this  purpose  is  Mr.  \.  A. 
Tirrill,  who  is  now  widely  known  as  the  designer  of 
that  most  excellent  regulator  which  bears  his  name. 
The  principle  of  this  ingenious  instrument  is  simply 
that  you  can  cut  out  a  field  rheostat,  and  tlius  raise 
the  generator  voltage,  by  merely  shortcircuiting  the 
rheostat,  just  as  well  as  by  tlie  usual  method  of  turn- 
ing the  handle.  Conversely,  the  rheostat  can  be  cut 
into  circuit  and  the  generator  potential  lowered,  by 
opening  that  shortcircuit,  just  as  well  as  by  turning 
the  handle  in  the  other  direction.  Obviously,  if  you 
repeat  these  two  operations  very  quickly,  one  after  the 
other,  you  will  obtain  an  average  eSect,  getting  a  highe- 
poten'tial  as  you  increase  the  length  of  time  you  leave 
the  shortcircuit  closed,  the  potential  being  lowered  if 
you  increase  the  time  that  the  shortcircuit  is  removed. 
The  Tirrill  regulator  is  simply  an  apparatus  for  repeat- 
ing these  tv\o  operations,  with  means  for  varying  the 
two  periods  occupied  by  them,  the  shortcircuit  round 
the  field  rheostat  being  made  by  two  platinum  con- 
tacts, set  only  about  1-16  of  an  inch  sway  from  each 
other,  and  controlled  by  electro-magnets.  These  con- 
tacts are  continually  vibrating  at  quite  a  high  speed, 
the  actual  rate,  and  therefore  their  average  effect  upon 
the  field  of  the  exciter,  being  varied  by  the  controlling 
magnets,  these  latter  consisting  in  the  main  of  a  direct 
current  winding,  energized  from  the  exciter  bus  bars, 
and  an  opposing  winding  excited  from  the  potential  to 
be  governed.  As  the  latter  gets  lower  than  normal  its 
magnet  naturally  weakens,  allowing  the  shortcircuit  to 
close,  the  resultant  increase  in  th  •  exciter  voltage  open- 
ing the  contacts  as  soon  as  its  magnet  gets  strong 
erough  to  overcome  tne  a.c.  pull.  If  it  be  desired  to 
raise  the  voltage  with  increasing  load  a  third  or  current 
winding  can  be  put  on  to  the  control  magnet,  connected 
so  as  to  neutralize  the  alternating  potential  winding, 
thus  requiring  a  higher  and  higher  alternating  voltage 
to  balance  the  magnet  pull  resulting  from  the  increase 
in  the  load.  If  it  be  desired  to  give  a  constant  pres- 
sure at  a  centre  of  distribution  the  regulator  can  be 
actuated  from  a  line  drop  (;ompousator,  instead  of  the 
generated   a.c.    potential. 
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As  a  general  rule  the  regulator  finds  its  largest  use 
in  connection  with  alternator  control,  in  which  case  it 
is  always  connected  to  work  on  the  exciter,  the  alter- 
nator field  rheostat  being  left  out  of  circuit,  but  it  can 
be  used  with  equal  facility  on  direct  current  machines. 
In  fact,  besides  including  all  kinds  of  generator  regu- 
lafion,  it  is  often  used  at  the  ends  of  different  trans- 
mission lines  emanating  from  a  common  power  house, 
in  conjunction  with  synchronous  motors,  to  obtain  the 
required  delivered  potentials.  Further,  it  can  be  modi- 
fied so  as  to  govern  for  constant  watts,  constant  power 
factor,  etc.,  instead  of  constant  voltage,  from  which  it 
will  readily  be  seen  that  it  is  a  device  that  is  capable 
of  many  interesting  and  vahnible  modifications,  and 
hence  one  which  is  bound  to  find  a  wider  and  wider 
field  of  usefulness.  Naturally,  it  has  not  been  brought 
to  its  present  state  of  perfection  without  liaving  had  a 
tremendous  amount  of  time  and  money  spent  upon  it, 
so  nnich  so  that  Mv.  Tirrill  has  doubtless  often  felt 
tempted  to  abandon  it.  One  of  the  very  great  objec- 
tions to  all  other  forms  of  regulators  that  had  come 
on  the  market  was  their  great  inertia,  both  mechanical 
and  electrical,  and  hence  a  great  tendency  to  liunting. 
This  is  entirely  absent  in  the  Tirrill  regulator,  because 
the  moving  parts,  being  very  small,  respond  very  qvickl,- 
to  even  the  smallest  change  in  the  voltage,  and  be- 
cause the  effect  on  a  generator  field  of  entirely  short- 
circuiting  a  field  rheostat  is  much  more  instantaneous 
than  can  be  obtained  from  a  movement  of  the  rheostat 
handle.  Besides  all  tliis,  the  instrument  is  somewhat 
more  efficient  than  the  ordinary  systems  of  alternator 
(•(inlrol,  as  ilicir  is  no  alternator  field  rliooslat  to  intro- 
duces (juifiO  a  licavy  and  consiant  loss.  Jt  can  lie  adapt'.! 
to  any  coml)iiiation  of  direct  or  altei'nating  current  gen- 
erators, run  singly  or  in  multiple,  and  to  any  arrange- 
ment of  exciters,  and  on  (li'  wliolc  it  is  without  doubt 
one  (if  the  most  valuable  central  station  auxiliai'les 
wliicli   have  liccn  jmt  on  tiic  niarisct   for  some  time. 


The  Prevention  of   Accidents 

.Many  of  oin-  i-i'adiTs  will  doubtless  have  !)eju  deejily 
interested  in  an  article  which  ai)])eared  not  long  ago 
in  the  Enginei  ring  Maga/.ine  on  the  suljject  of  safety 
devices.  Such  a  matter  as  this  naturally  becomes 
iriore  important  every  day,  seeing  that  the  density  and 
the  pace  of  all  kinds  of  traffic  a^^'e  always  oi  the  ii- 
crease,  be  it  on  steam  or  elsctric  railroads,  or  on  the 
pavement  or  the  sidewalk,  and  that  machinery  is 
everywhere  aiding  or  supplanting  the  human  hand. 
Recognizing  these  facts,  and  the  great  necessity  for 
safeguards  of  all  descriptions,  which  is  naturally  pro- 
duced by  such  a  chang(s  in  tlv,'  world's  conditions, 
various  philanthropic  and  manufacturers'  societies  in 
Europe  have  established  museums  for  the  exhibition  of 
all  new  types  of  safety  devices,  and  the  preservation  of 
old  ones.  The  last  insU'ution  of  this  type  to  be  opened 
is  in  Paris,  France,  where  there  may  now  be  seen  a 
most  complete  collection  of  devices  intended  to  safe- 
guard  the   worker  in  practically   every   walk  of  lite.      It 


would  naturally  be  quite  impossible  for  us  to  present 
even  an  epitome  of  the  description  given  by  our  con- 
temporary in  the  space  available.  Suffice  it  to  say,  that 
all  electrical  men,  if  they  had  the  opportunity  of  visit- 
ing it,  would  find  numberless  devices  relating  to  the 
generation  and  use  of  electricity,  and  therefore  of  ab- 
sorbing interest  to  them.  For  instance,  taking  those 
who  are  operating  by  steam,  there  are  water  gauges 
which  will  not  hurt  you  if  they  burst,  as  the  glass  can- 
not fly,  nor  can  the  hot  water  and  steam  spread  all 
over  the  room.  Then  there  are  numerous  types  of 
speed  limiting  devices,  or  governors,  to  prevent  engines 
or  waferwheels  attaining  to  dangerous  speeds ;  various 
kinds  of  safety  valves  and  other  protective  devices  for 
boilers,  specimens  of  corroded  plates,  etc.  Then,  turn- 
ing to  the  purely  electrical  side,  there  are  to  be  seen 
many  different  arrangements  for  the  prevention  of  elec- 
trical shock,  linemen's  safety  harness,  etc.  One  other 
article  which  we  cannot  help  mentioning  here,  though 
it  aj)plies  to  a  tool  that  is  found  perhaps  less  in  electric 
plants  than  in  many  other  industries,  is  a  guard  which 
it  is  claimed  will  positively  prevent  damage  from  a 
bursting  emery  wheel. 

It  is,  of  course,  impossible  to  expect  in  a  much 
younger,  and  therefore  a  more  rough  and  ready,  coun- 
try like  ours,  that  matters  like  this  would  be  carried 
to  the  point  which  they  reach  in  the  old  world,  still 
are  we  not  fast  approaching  the  time  when  the  matter 
should  be  taken  up  fairly  seriously  by  Canadians  ?  Our 
manufactiu-es  are  growing,  our  electric  light  plants  are 
extending,  and  with  this  iu:reas3  in  the  us;  of  ma- 
chinery must  inevitably  come  a  great  increase  in  the 
number  of  accidents  unless  steps  be  taken  to  decrease 
the  possible  sources  of  trouble  As  a  matter  of  fact,  a 
move  has  been  made  towards  this  end  in  the  States,  a 
nuiseum  verj'  much  along  flic  lines  cf  those  on  the 
Continent  having  recently  lieen  opened  in  New  York. 
I'ntil  something  similar  be  started  in  Canada,  let  vis 
1mu)i  our  eyes  open  for  all  protective  devices,  and  do 
oiu'  best,  both  now  and  afterwards,  to  maintain  the 
good  name  of  electric  liglit  and  ]io\\cr  as  one  of  the 
best  and  safest  servants  that  man  can  possibly  have, 
by  the  most  careful  attention  to  all  the  various  points, 
both  in  the  power  house  and  on  tlij  circuits,  where 
danger  td  lifi'  or  property  might  ensue  as  t'le  result 
of  neglect  or  the  use  of  imjiroper  or  defective  apjiaratus. 
If  properly  generated  and  properly  distributed,  electric 
energy  has  no  real  competitor.  Do  your  jiart  to  see 
that  the  plant  in  wliicli  you  arj  intcrcstotl  is  a  thor- 
ough  exponent   of   that   fact. 


It  is  stated  tliat  the  offer  of  tlir  Winnipi-g  Klcctric 
Comjiiuiy  to  supply  electi'icity  to  the  city  at  $18.40  per 
h.p.  was  not  based  on  a  meter  I'ate,  but  on  a  24-hour 
rate.  Under  the  contract  submitted  by  the  company 
the  city  would  be  compelled  to  take  10,000  h.p.  annually 
whether  it  was  used  or  not,  at  a  cost  of  $184,000  per 
year.  In  addition,  the  city  would  have  to  build  a  dis- 
tributing plant.     F.  E.  Cambridge  is  City  ]<>loctrician. 
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No  Credit  Squeeze  This  Year. 

The  enfoi'ced  reduction  of  mercantile  credits  last  year 
did  much  to  bring  about  the  pinch.  The  bankers  oir 
the  country  hold  the  view  that  the  reduction  was  simply 
in  the  nature  of  a  quinine  pellet  to  a  patient  who  other- 
wise would  have  died  of  the  fever  of  over-speculation 
and  too  rapid  development.  The  August  bank  statement, 
issued  recently,  shows  that  the  medicine  has  proved  ef- 
fective. In  August,  1907,  bank  deposits  decreased 
$3,286,000.  This  year  they  increased  during  August 
$15,673,000,  while  deposits  elsewhere  than  in  Canada 
decreased  only  $1,815,000.  The  total  deposits  in  Can- 
ada of  Canadian  banks  are  now  $583,429,000,  or  just 
$2,757,000  less  than  a  year  ago.  On  the  other  hand, 
the  current  and  call  loans  in  Canada  are  $557,415,000, 
while  in  August,  1907,  they  were  $627,840,000.  In 
round  figures,  the  slackening  in  business  activity  and  in 
speculation  is  represented  by  a  decline  ol  seventy  mil- 
lions in  loans  to  the  public.  If  deposits  continue  to  pile 
up  as  they  are  doing,  the  bankers  will  be  forced  to  loan 
more  freely  in  order  to  pay  interest  and  dividends.  There 
may  be  a  momentary  curtailment  of  credits  while  West- 
ern wheat  is  moving,  but  after  that  there  must  be  an 
extension  of  credits.  The  logic  of  events  will  force  it. 
—Toronto    Globe. 


The  British  Consul-General  for  Peru  reports  a  pos- 
sible market  there  for  machinery,  railway  material,  tele- 
graph and  telephone  wire,  and  electrical  appliances.  In 
regard  to  electrical  appliances,  however,  he  adds  that 
the  market  is  very  limited.  In  Lima  there  are  electric 
tramways,  urban  and  suburban,  and  an  electric  light 
plant.  Electric  power  is  very  little  used  for  industrial 
purposes;  a  100  horse-power  per  hour  costs  £1  Is.  6d. 
Light  for  private  houses  is  expensive,  16  candle-power 
lamps  cost  about  8d.  per  kilowat  hour.  Aloreover,  the 
Santa  Rosa  Electrical  Company  have  a  clause  in  their 
concession  which  stipulates  that  no  consumer  can  use 
any  appliances  which  they  (the  company)  do  not  pro- 
vide. The  tension  of  current  supplied  by  this  company 
is  subjected  to  great  variations,  so  that  lamps  are  con- 
tinually being  burnt  out  and  the  light  is  very  vmsatis- 
factory.  It  is  estimated  that  there  are  23,090  lamps 
actually  in  daily  use  in  the  town  of  Lima. 


Toronto  Section  A.I.E.E.  at  Niagara. 

The  Toronto  section  of  the  Auicric'an  Institute  of 
Electrical  Engineers  held  an  enjoyable  excursion  on 
Saturday,  Sept.  19th,  to  Niagara  Falls,  for  the  purpose 
of  visiting  the  various  power  plants  there.  About  a 
score  of  members  were  present  and  a  very  enjoyable 
trip   was   had. 

The  party  left  on  the  7.30  a.m.  steamer  and  arrived 
at  Queen  Victoria  Park,  Niagara  Falls,  at  11  o'clock. 
They  were  then  taken  in  charge  by  Mr.  Symes,  of  the 
Electrical  Development  Co.,  who  conducted  them  over 
that  company's  generating  plant.  Next  they  visited 
the  transformer  stations  of  the  Toronto-Niagara  Falls 
Power  Co.  and  the  Canadian  Niagara  Power  Co.,  after 
which  they  enjoyed  a  pleasant  luncheon  at  the  Clifton 
Hotel. 

In  the  afternoon  the  generating  station  of  the  Can- 
adian Niagara  Power  Co.  was  first  visited,  after  which 
the  party  was  taken  in  charge  by  Mr.  W.  N.  Ryerson, 
of  the  Ontario  Power  Co.,  who  conductt^d  them  through 
that  company's  generating  and  distributing  station.  The 
party  then  commenced  the  homeward  trip  and  reached 
Toronto  at  8.30  p.m. 

'J'he  excursion  was  a  most  instructive  one  from  many 


[)oints  of  view,  and  the  members  were  able  to  obtain  a 
good  idea  of  the  extent  of  the  power  development  on  the 
Canadian  side  at  Niagara. 

A  pleasant  feature  of  the  day  was  a  presentation  to 
Mr.  W.  G.  Chace,  of  the  firm  of  Smith,  Kerry  &  Chace, 
who  will  shortly  leave  for  Winnipeg.  Mr.  Chace  has 
filled  the  office  of  secretary  of  the  section  most  accept- 
ably, and  the  appreciation  of  the  members  was  expressed 
by  the  presentation  of  a  handsome  black  leather  satchel. 
Mr.  Chace  made  a  brief  reply,  expressing  his  thanks  and 
the  intereh-*:  which  he  had  always  taken  in  the  branch. 


Saskatoon  Secures  Power  and  Lig'ht. 

Sa.skatoon,  Sask.,  has  entered  into  an  agreement 
with  11.  A.  Taunton,  of  Wiiuiipeg,  to  provide  electric 
light  and  power  for  the  town.  Mr.  Taunton's  company 
is  to  be  known  as  the  Yellow  Grass  Electric  Lighting 
&  Power  Company,  and  a  limited  number  of  shares  are 
being  sold  to  the  public.  The  agreement  is  for  a  rifteen- 
year  franchise  and  a  nominal  rental  of  the  site  at  $5  a 
year.    The  franchise  is  renewable  for  periods  of  five  years. 

The  council  retains  the  right  to  purchase  the  plant 
at  any  time  during  the  first  fifteen  years  at  a  valuation 
plus  a  bonus  for  the  good  will.  After  fifteen  years  the 
council  can  purchase  the  plant  at  a  valuation  without 
a  bonus.  The  council  agrees  to  take  six  500-candle-power 
lights  for  the  street  lighting  at  a  price  of  fifty  cents  per 
light  per  night.  Lights  to  be  oft  for  four  days  before 
and  after  each  full  moon. 

Following    are    the   rates    agreed   upon : — 

Houses  using  less  than  six  16-candle-power  lights  to 
pay  60  cents  per  light  per  month  for  summer  and  $1.20 
per  month  for  winter  months.  Where  more  than  six 
lights  are  used  12%  cents  per  kilowat  hour  by  meter. 
Lights  are  to  be  burning  from  half  an  hour  before  sun- 
set until  midnight,  and  during  winter  from  5  a.m.  till 
daylight.     The  council  agrees  to  remit  two  years'  taxes. 

The  council  agrees  to  grant  facilities  for  the  erection 
of  poles  on  the  streets  and  lanes  of  the  town.  Each 
pole  to  be  erected  subject  to  the  approval  of  the  Board 
of  Works.  The  coilncil  gives  Mr.  Taunton  an 
option  on  all  power  needed  by  the  town  for  ])ublic  pur- 
poses. Mr.  Taunton  agrees  to  commence  work  immedi- 
ately on  the  construction  of  the  plant  and  have  it  com- 
pleted by  Feb.   1st,   1909. 


TJic  Government  of  Manitoba  has  received  an  offer 
from  the  Great  Falls  Power  Co.,  through  its  solicitor, 
Hugh  J.  Macdonald  and  H.  M.  Byllesby  &  Co.,  Chi- 
cago, to  supply  it  with  electric  power  at  $12  per  horse- 
power. The  company's  offer  is  for  80,000  horse-power 
or  more  upon  reasonable  request  up  to  100,000  horse- 
power, at  a  power  house  to  bo  built  by  the  company  on 
the  Winnipeg  river  in  township  17,  range  11,  and  to 
furnish  the  power  in  the  form  of  electricity,  on  the  gen- 
erating side  of  the  switchboard  at  the  power  Jiouse,  at 
the  price  of  $12  per  annum  per  horse-power  measured 
upon  the  generating  units  devoted  to  this  purpose,  the 
contract  to  be  for  a  period  of  not  less  than  forty  years, 
renewable  for  a  longer  term  at  a  price  to  be  arranged 
by  mutual  consent. 

It  is  estimated  that  the  cost  and  interest  on  the 
bonds  to  build  a  power  transmission  line  on  steel  towers 
from  the  Great  Falls  Power  Co. 's  plant  on  the  Winni- 
peg river  to  Virden  would  be  $41,702  i)cr  annum,  or 
$1  per  horse-power  extra  above  the  $12  per  horse- 
power mentioned.  It  is  calculated  that  the  government 
could  profitably  sell  power  at  $20  per  horse-power  to 
the    farmers,    under   tins   arrangement. 


i6 


CANADIAN     E  T.  E  r  T  TJ  T  r  A  Ti    NEWS 


The    Development   of    the    Producer   Gas    Plant 

Improvements  in  Recent  Years.  History  of  the  Gas 
Engine.     An    Important    Factor   in    Fuel   Saving.* 


Eecent  developments  point  very  positively  to  two 
factors  of  great  importance  in  the  economical  produc- 
tion of  power  for  manufacturing  and  transportation  pur- 
poses. These  two  factors  are  the  replacing  to  a  marked 
extent  of  the  steam  boiler  and  steam  engine  by  producer 
gas  plants,  with  their  accompanying  internal  combus- 
tion engines ;  and  the  centralization  of  power  develop- 
ment  and   distribution. 

It  was  only  during  the  latter  part  of  the  nineteenth 
century  that  the  gas  engine  found  its  way  into  the  mar- 
ket,  and,   although  many  types  have   been  produced  in 


that  the  mechanical  difficulties  were  rapidly  overcome, 
with  the  result  that  steam  boilers  and  engines  in  many 
plants  were  replaced  by  gas  engines,  and  at  the  present 
time  the  internal  combustion  engine  is  rapidly  becoming 
a  serious  rival  of  the  steam  engine  in  many  of  its  ap- 
plications. 

The  development  of  the  gas  engine  in  point  of  size 
has  been  exceedingly  rapid.  It  was  only  six  years  ago 
that  a  600  h.p.  engine  exhibited  at  the  Paris  Exposition 
was  regarded  as  a  wonder,  but  to-day  four  cycle,  twin- 
tandem,  double  acting  engines  run  as  high  as  6,000  h.p. 


Power  Plant  Consisting  of  Gas  Engine  and  Small  Gas  Generating  Apparatus. 


the  last  twenty  or  thirty  years,  it  is  only  within  the  last 
five  or  si.K  years  that  the  development  of  large  engines 
has  been  noted. 

For  many  years  the  natural  fuel  for  these  internal 
combustion  engines  was  city  gas,  and  even  this  was  too 
expensive  except  for  engines  of  small  capacity.  It  was 
seldom  found  feasible  to  operate  engines  of  more  than 
seventy-five  h.p.   on  this  fuel. 

The  theoretical  possibilities  of  the  internal  combus- 
tion engine  operated  upon  cheap  fuel  promised  so  much 

•From  a  papir  read  by  R.  E.  Johnson  before  the  C.inadian  Railway  Club. 


The  dra\\ing  herewith  shows  a  power  plant  consisting 
of  a  gas  engine  and  a  comparatively  small  apparatus 
for  generating  the  necessary  gas  from  anthracite  coal, 
charcoal  or  coke. 

The  plant  consists  of  the  following:  - 

(,a)  A  generator  or  ])i-oiliici'r  in  which  (he  gas  is 
made. 

(b)  -A    vaporizer   or    boiler   which    furnishes    a   small 

quantity  of  steam  at  atniospheric  pressure. 

(c)  A   scrubber  or  cooler  through   which   the  gas   is 

passed  after  leaving  the  vaporizer. 
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(d)  A  gas  tank  in  which  a  supply  of  gas  is  retained, 
and  in  which  more  or  less  moisture  carried 
over  with  the  gas  is  separated. 
Tlie  fuel  is  fed  into  the  generator  in  nuich  the  same 
manner  as  hard  coal  is  fed  to  an  ordinary  coal  heater. 
The  principal  difference  being  that  it  is  necessary  to 
prevent  the  admission  of  much  air  when  coal  is  put 
in.  There  is  a  continuous  air-tight  connection  from  the 
outlet  of  the  generator,  through  the  vaporizer  and  scrub- 
ber to  the  engine,  and  the  draft  necessary  for  the  form- 
ation of  the  gas  is  created  by  the  suction  of  the  en- 
gine. It  is  very  necessary  that  all  of  these  connections, 
leading  from  the  generator  to  the  engine  and  also  that 
the  generator  itself,  especially  around  its  upper  portion, 
shall  be  absolutely  air  or  gas  tight.  The  lower  part  of 
the  producer  is  tightly  closed  except  for  one  opening  at 
which  the  necessary  air  is  admitted.  There  is  also  a 
connection  from  the  vaporizer  to  the  space  below  the 
fire,  so  that  some  steam  is  introduced  with  the  air.     The 


required  for  use  in  the  scrubber  and  vaporizer  may  be 
estimated  at  three  gallons  per  horse-power  per  hour. 

The  producer  plant  can  be  operated  on  a  number  of 
diffei'ent  fuels.  Those  in  most  common  use  are  "pea" 
and  "buckwheat"  anthracite,  foundry  or  gas-house  coke 
(broken  or  small  size),  and  in  some  cases  charcoal.  The 
relative  value  of  different  coals  can  be  approximately 
determined  by  chemical  analysis,  by  combustion  in  a 
coal  calorimeter,  or  by  actual  test  in  a  gas  producer. 
With  the  calorimeter  test  the  standard  unit  of  heat  is 
the  B.T.U.  defined  as  the  amount  of  heat  required  to 
raise  the  temperature  of  one  pound  of  pure  water,  one 
degree  Fahr.  This  is  equivalent  to  778  foot  pounds  of 
energy,  from  which  we  find  that  one  horse-power  is 
equivalent  to  2545  B.T.U. 's  per  hour. 

The  anthracite  commonly  used  has  a  heat  value  of 
approximately   13,000   B.T.U. 's   per   pound. 

The  fuel  consumption  with  a  producer  gas  power  plant 
does    not    exceed    1%    pounds    pea    size    anthracite    per 


200  HP.   DoubU-actnig  GasEiigiiie  (Otto-Deutz). 


Plate  No.  1. 


suction  of  the  engine  draws  this  air  and  steam  up 
through  the  incandescent  bed  of  fuel,  thereby  causing 
an  incomplete  combustion.  The  steam  is  decomposed, 
forming  free  hydrogen  and  oxygen :  this  oxygen,  to- 
gether with  the  oxygen  from  the  air,  combines  with  the 
fuel  to  form  carbon  monoxide.  The  resulting  gas,  there- 
fore, should  be  composed  of  carbon-monoxide  and  hy- 
drogen, together  with  nitrogen  from  the  air,  and  carbon- 
dioxide. 

The  scrubber  contains  a  grate,  and  above  this  grate 
the  shell  is  usually  filled  with  pieces  of  coke  about  the 
size  of  an  egg.  Immediately  above  the  grate  some 
larger  pieces  may  be  used  to  prevent  the  smaller  pieces 
from  falling  through.  It  is  important  that  the  coke  be 
washed  before  putting  in,  to  remove  any  dirt  or  dust 
that  may  be  in  it,  and  which  will  otherwise  be  de- 
posited in  the  lower  part  of  the  scrubber.  This  coke 
is  kept  wet  by  a  water  spray  at  the  top,  and  enough 
water  should  he  used  so  that  the  upper  part  of  the 
scrubber  feels  quite  cool.  If  the  gas  becomes  hot  the 
engine  will   not   work  as  strong.     The  amount  of  water 


brake    horse-power    per    hour,    on    tests    run    of    ten    to 
twelve    hours'    duration.      This    is    equivalent    to    16250 
B.T.U. 's    of   heat    sup[)lied    per    brake    horse-power   per 
hour,  and  to  a  complete  plant  efficiency  of 
2i>lo 


16250 


=15.7% 


Tests  have  frequently  been  made  with  producer  gas 
power  plants,  showing  less  than  one  pound  of  coal  per 
brake  horse-power  per  hour.  With  13,000  B.T.U. 's 
per  pound  of  coal,  and  2545  B.T.U. 's  converted  into 
useful  work,  the  efficiency  of  the  whole  [ilant  was  slightly 
over  19%  per  cent. 

From  these  figures  it  will  be  evident  that  the  fore- 
going statements  may  be  considered  as  conservative  and 
accurate. 

The  above  results  are  better  than  with  the  very  best 
steam  plants,  and  several  times  better  than  the  great 
majority  of  steam  plants,  of  200  h.p.  or  less. 

The  following  table  gives  a  clear  idea  of  the  remark- 
al)l(^   economy   of   a   ])roducer   gas   power   plant,    the   cost 
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of  operation  being  less  tlian  one-third   that  of  a  steam 
|)lant.  with  the  stated  prices  of  coal. 

Comparative  Cost  of  Ffel— 100  H.  P.  Plants. 

For  producing  100  brake  horse-power,  10  hrs.    per  day,  310 
days  per  year. 


Type  of  Engine 

Kind  o(    Fuel 

Cost  ot  Fuel 

Fuel  Con- 
sumption 
perB.H.P 
per  hour 

Cost  per 
B.H.P. 
per hour 

Cost  per 
jear 

$ 

$ 

s 

Simple  Steam 

Engine 

Bituminous 

Coal 

$3.00  per 

ton 

8  pounds 

0.012 

3720.00 

27^1. 00 

Gas  Engrine      .     . 

Illuminating 
Gas 

"ToLo^^u.ft. 

18  cu.    ft. 

.0108 

3-,48.oo 

2379.00 

G.isoline  Engine  . 

Gasoline     .     . 

13c.    per 

gallon 

■'■"gallon 

.013 

40  io.oo 

3061.00 

Gas  Engine      .     . 

N-itural  Gas  . 

^roi/cu.  ft. 

■  3   cu.    It. 

.0039 

1209.00 

240.00 

Producer   Gas 

Engine 

Anthracite. 

Coke,  or 
Charcoal 

$S.oo  per 

ton 

l'-4     lbs. 

■00313 

969.00 

0.00 

The  comparisons  given  in  the  table  refer  to  the  cost 
of  fuel  while  plants  are  in  operation  under  full  load 
capacity.  To  these  amounts  must  be  added  the  cost 
of  fuel  for  banking  fires,  raising  steam  in  the  morning, 
cost  of  boiler  feed  water,  attendance,  etc.,  all  of  w^hich 
is  in  favour  of  the  producer  plant,  and  increases  the 
saving  to  be  made  by  the  use  of  a  producer  instead  of 
a  steam  plant. 

There  is  a  very  important  question  still  on  the  ipar- 
ket  unsolved  and  unanswered,  that  is,  "are  we  always 
going  to  be  able  to  get  enough  coal  from  the  bowels  of 
the  earth  to  satisfy  the  ever-increasing  demand  for  it?" 
Take  for  example  the  coal  consumption  in  the  United 
States  for  the  period  of  1896  to  1905,  which  amounted 
to  2,832.599,452  tons,  which  is  nearly  double  the 
amount  consumed  during  the  previous  ten  years.  That 
the  fuel  problem  is  a  gigantic  one  is  shown  by  the  grow- 
ing value  of  the  coal  mining  industi'y  of  the  United 
States.  In  the  United  States  alone,  in  1905  coal  to  the 
amount  of  384,598,643  tons,  having  a  value  of  $476,- 
756,963,  was  mined.  This  value,  compared  with  other 
mineral  products  in  the  same  year,  is  shown  by  the 
following  taVile  : 

Coal    $476,756,963 

Iron 382,405,000 

Clay  products   149,()07,188 

Copper    139,795,716 

Oil  and  gas 125,720,254 

Gold  and  silver 122,402,683 

After  the  coal  has  been  exhausted,  what  then  ?  Gov- 
ernment scientists  are  already  looking  for  a  successor 
foar  coal,  but  so  far  as  we  know  coal  is  the  only  fuel 
worth  considering  in  connection  with  the  world's  future 
supply.  It  must  continue  to  be  the  fuel  of  the  future, 
as  least,  so  long  as  it  is  within  our  reach,  or  until  other 
means  of  power  production  shall  supplant  it. 

The  results  of  recent  tests  have  shown  that  we  are 
mere  babes  in  the  woods  when  it  comes  to  getting  effi- 
ciency out  of  coal.  The  waste  of  energy  of  coal  in 
the  ordinary  steam  boiler  is  tremendous,  it  being  cal- 
culated that  only  from  five  to  seven  per  cent,  of  the 
energy  of  coal  is  transformed  into  actual  work.  The 
remaining  93  to  95  per  cent,  is  consumed  in  the  trans- 
formation. During  their  tests  in  the  U.  S.  Govern- 
ment station  at  St.  Louis,  Mo.,  the  experts  got  from 
two  to  nearly  two  and  one-half  times  as  much  power 
from  coal  in  a  gas  producer  as  from  the  same  coal  under 


a  boiler.  With  the  most  modern  equipment  in  steam 
engineering  these  difierences  are  somewhat  reduced,  but 
still  very  striking.  The  gas  producer  is  a  coming  factor 
in  the  power  development  of  the  world.  Its  purposes 
are  to  generate  gas  which  furnishes  power  through  gas 
engines.  In  the  future  producer  gas  and  ashes  will  be 
the  only  products  from  the  fuel.  In  producers,  low- 
grade  coals  and  lignites  have  been  burned  successfully, 
which  could  not  be  burned  under  ordinary  boilers.  In 
testing  a  large  number  of  coals  from  many  places,  some 
important  results  have  been  developed  which  would 
tend  toward  conserving  the  coal  supply.  The  most  im- 
portant of  these  shows  that  the  vast  brown  and  black 
lignite  deposits  are  available  for  use  in  the  gas-pro- 
ducer. It  has  been  demonstrated  that  brown  lignite 
v.ill  produce  in  some  cases  more  than  four  times  the 
power  when  used  in  the  gas-producer  than  when  burned 
under   a  boiler. 

A  force  of  specially  trained  experts  have  been  for 
some  time  making  a  careful  study  of  coals  which  con- 
tain too  much  ash  or  sulphur  to  be  available  for  or- 
dinary commercial  purposes,  and  which  in  coal-mining 
are  left  under  ground.  These  investigations  have  re- 
sulted in  proving  that  these  dirty  coals  can  be  greatly 


Plate  No.  2. 

improved  by  washing,  or  can  be  used  advantageously 
as  they  are,  in  a  gas  producer.  At  the  present  time 
gas-producer  tests  are  being  made  on  "bone"  coal  con- 
taining from  thirty  per  cent,   of  ash  upward. 

So  far  no  trouble  has  been  experienced  in  running 
producer  plants  on  this  material. 

Some  of  the  old  dumps  are  available  as  well  as  the 
"bone,"  which  is  in  place  in  the  mines,  and  should  the 
experiments  now  being  conducted  at  the  fuel  testing 
plants  be  entirely  successful,  there  should  be  a  market 
for   this   material. 

It  has  not  been  the  aim  of  the  testing  plant  to  de- 
termine the  lowest  amounts  of  coal  that  could  produce 
a  given  power,  or  to  determine  the  highest  possible 
(fliciency  of  the  producer  plant  installed.  The  work  of 
the  plant  was  restricted  to  the  determination  of  the 
possibilities  of  utilizing  the  bituminous  coals,  lignites, 
and  other  fuels  for  the  production  of  power.  In  spite 
of  the  fact  that  no  series  or  runs  have  been  made  on 
any  one  coal  for  obtaining  the  best  possible  results,  it 
is  nevertheless  gratifying  to  report  that  official  records 
have  been  made  as  low  as  0.95  pounds  of  dry  coal  per 
hour  burned  in  the  producer  per  electrical  horse-power 
developed  at  tlic  switchboard ;  or  0.80  pounds  of  dry 
coal  per  hour  liurncd   in  the  producer,   per  lirako  horse- 
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power  per  hour,  on  the  basis  of  au  eiSciency  of  85  per 
cent,  for  generator  and  belt. 

About  a  year  ago  several  manufacturers  were  asked 
the  following  question:  "What  are  the  serious  difficulties 
in  the  way  of  more  rapid  development  of  gas  pro- 
ducers and  gas  engines  as  a  means  of  development  of 
power?"  The  summary  of  the  replies  would  indicate  the 
difficulties  to  be  about  as  follows  : 

1.  The  fact  that  the  gas  engine  is  not  yet  as  reliable 
as  the  steam  engine. 

2.  The  lack  of  engineers  who  know  how  to  run  pro- 
ducer gas  power  plants. 

3.  The  large  number  of  unsuccessful  and  only  par- 
tially successful  installations  made  during  the  experi- 
mental period  of  this  development. 

4.  The  lack  of  proper  design  and  construction  of 
producer  gas  engines. 

5.  The  lack  of  knowledge  and  confidence  on  the  part 
of  the  public. 

6.  The  fact  that  the  heating  of  factory  buildings  must 
be  provided  for  by  a  heating  plant  separate  from  the 
producer  plant. 

7.  The  lack  of  complete  knowledge  as  to  how  success 
fully  the  different  fuels  in  tVie  different  localities  of  the 
coiuitries  can   be  used   in  gas  engines. 


Plate  No.  3. 

8.  The  excess  cost  of  gas  engine — gas  producer  power 
plants  over  the  cost  of  steam  power  plants  . 

About  one  hundred  and  fifty  gas  producer  plants, 
ranging  in  size  from  20  to  6,000  horse-power,  are  now 
in  operation  in  the  United  States. 

Of  the  total  number  of  installations  in  the  United 
States  it  is  interesting  to  note,  that  about  two-thirds 
are  suction  plants,  which  operate  on  anthracite  coal, 
charcoal  being  used  in  a  few  cases.  Bituminous  coal 
is  used  in  approximately  one-third  of  the  installations, 
but  this  one-third  of  the  number  of  plants  probably 
covers  in  the  neighbourhood  of  65  per  cent,  to  75  per 
cent,  of  the  aggregate  horse-power  rating.  I  have 
given  you  the  troubles  that  beset  the  manufacturers  of 
j)roducer  plants,  and  will  now  try  and  give  you  as  far 
as  possible  the  exact  situation  as  deduced  from  the  sur- 
mises of  the  operators  and  owners  of  fourteen  different 
plants  picked  out  at  random. 

1.  The  plants  as  a  whole  are  giving  remarkable  satis- 
faction considering  the  very  brief  period  of  develop- 
ment that  has  passed  since  the  introduction  of  this 
type  of  power. 

2.  The  most  serious  difficulty  seems  to  arise  from  the 
lack  of  competent  operators  to  run  the  plants  rather 
than  from  inherent  troubles  with  the  plants  themselves. 


The  situation  as  a  whole  at  the  present  time  seems 
to  the  cost  of  installation,  operation  and  maintenance, 
to  be  very  favourable  for  the  producer  gas  plant,  both  as 
and  as  to  reliability.  With  the  additional  impetus  given 
l)y  the  successful  demonstration  at  the  government  fuel 
testing  plant,  that  the  bituminous  coals,  lignites  and 
peats  can  be  utilized  with  great  economy  of  power 
within  the  next  few  years  the  use  of  the  producer  gas 
plant  may  surpass  even  the  most  sanguine  hopes  of  the 
manufacturers. 

So  far  I  have  taken  up  the  question  of  plants  as  far 
as  the  engine,  and  will  now  try  and  give  a  few  inter- 
esting and  modern  ideas  in  regard  to  the  most  important 
problems  connected   with  the  gas  engine. 

There  are  a  vast  number  of  different  makes  of  gas 
engines,  but  I  shall  only  talk  about  the  German  engines, 
as  they  seem  to  be  making  the  greatest  headway. 

The  merit  of  having  entered  upon  the  new  path 
which  the  construction  of  gas  engines  has  followed  for 
five  or  six  years  undoubtedly  belongs  to  the  Germans. 
The  old  makers  of  gas  engines  in  Germany  took  the 
initiative  of  departing  from  old  methods.  In  a  short 
time  their  processes  were  themselves  improved  and 
perfected  by  the  makers  of  steam  engines,  long  accus- 
tomed to  circumvent  or  overcome  practical  difficulties 
in  the  construction  of  large  engines.  With  the  ex- 
ception of  large  gas  engines  tending  toward  a  single 
type,  it  may  be  said  that  they  all  have  manifest  ten- 
dencies to  resemble  the  modern  steam  engine  from  the 
point  of  view  of  form  of  valve  gear. 

Having  regard  to  the  fact  that  valves  are  the  com- 
inon  moans  of  distribution,  that  they  are  operated  by 
;i  siilc  slinfl,  and  that  large  engines  are  now  working 
iliiuhlo-actiug,  it  is  natural  and  logical  that  the  explosion 
machine  should  borrow  from  the  steam  engine  the  de- 
sign and  method  with  which  it  has  been  equipped  in  its 
long  and  victorious  career.     Plate  1. 

The  introduction  and  growth  of  suction  gas  pro- 
Incers,  and  the  utilization  of  c^erent  fuels,  have  led 
to  the  creation  of  different  designs  for  the  construction 
'  ■(  engines.  Different  principles  have  thus  been  modi- 
lied  in  their  applications,  such  as  the  regulation,  the 
■  ompression,   the  cooling,   and  the  ignition. 

Without  dwelling  upon  the  diffrent  stages  of  their 
transformation,  I  will  briefly  show  in  what  way  modern 
methods  differ  from  old  methods. 

New   Principles   of   Regulation. 

(1)  The  "hit-and-miss"  system  of  regulation  has 
been  completely  abandoned,  as  after  a  stroke  with  no 
charge  the  following  explosion  is  more  powerful  in  cer- 
tain cases  and  weaker  in  others. 

(2)  That  too  violent  explosions,  injurious  to  the  life 
of  the  working  parts,  are  often  produced. 

(3)  That  the  intermittence  of  the  explosions  produces 
cyclic  variations  or  irregularities  in  the  revolutions  of 
(he  fly-wheel  regarded  individually,  and  that  these  ir- 
regularities are  incompatible  with  the  working  condi- 
tions of  dynamos  for  lighting,  etc. 

(4)  That  to  overcome  these  difficulties  it  is  neces- 
sary to  use  extra  heavy  fly-wheels,  which  constitute  an 
additional  load  on  the  engine  and  cause  a  reduction  of 
mechanical  efficiency. 

They  have  now  a  variable  balanced  admission  valve 
which  is  run  by  eccentrics  and  "roller-path"  levers, 
thus  securing  a  more  silent  and  gentle  action  relative 
to  the  size  and  weiglit  of  the  parts  to  be  actuated. 

From    experiments   it   has   been    calculated   that   the 
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quantity  of  circulation   water  required  for  the   different 
parts  is  as  follows : 

Per  B.H.P.  per  hr.  for  Engines  of  Gallons. 
200  to   1,000  H.P. 

Cylinders,  Cylinder  ends,  and  stuffing  boxes  4      to  .5J^ 

Pistons,    piston-rods    1%  to  2% 

Valve-boxes  and  seats,    and  exhaust   valves  %  to  1% 


or    a    total    of    6%  to  9% 

An  engine  of  1,000  h.p.  of  the  two-cylinder,  double- 
acting  type,  would  therefore  require  about  8,900  galls, 
of  cooling  water  per  hour. 

Magneto  Spark  Ignition. 

The  use  of  the  magnets  producing  a  spark  on  the 
break  of  the  circuit  has  done  away  with  all  the  old 
methods  of  ignition,  such  as  the  incandescent  tube,  the 
spark  produced  by  batteries  and  accumulators,  by  dyna- 
mos, etc. 

The  double-acting  engines  are  provided  with  two 
distinct  ignitions  for  each  piston  face,  the  one  placed 
near  the  inlet  valve,  at  the  top,  and  the  other  near  the 
bottom,   near  the  exhaust  valves. 

The  action  in  a  gas  engine  of  German  design  is  as 
follows : 

1.  The  ignition  of  the  mixture  and  the  development 
of  the  motive  pressure  take  place  after  the  introduction 
of  the  charge  and  its  compression  quite  close  to  the 
back  dead-centre  of  the  piston. 

2.  The  expansion  of  the  ignited  mixture  and  the 
transmission  of  the  power  to  the  crank-shaft  take  place 
during   the   forward   motion   of   the   piston. 

3.  When  the  piston  has  reached  its  front  dead-centre, 
the  expulsion  of  the  products  of  combustion  and  the 
admission   of   the   new   mixture   takes   place. 

4.  During  the  backwards  stroke  of  the  piston  the 
latter  produces  the  compression  of  the  explosive  mixture. 

The  working  piston  does  not  effect  the  suction  of  the 
mixture ;  the  latter  is  delivered  to  the  cylinder  by  pumps, 
and  the  ne«'  charge  itself  expels  the  products  of  com- 
bustion  which   it   afterwards   replaces. 

The  introduction  of  the  new  mixture  therefore  takes 
place  in  the  following  way : 

1.  It  distributes  itself  at  once  over  the  whole  section 
of  the  cylinder  and  thus  drives  out  uniformly  the  old 
mixture. 

A  stratum  of  neutral  gas  interposes  itself  between 
the  new  mixture  and  the  hot  residum  of  the  preceding 
explosion,  preventing  the  contact  of  the  two  mixtures 
and  premature  ignition  of  the  new  charge. 

The  regulation  of  the  engine  is  obtained  by  two 
means : 

1.  By  retarding  the  delivery  of  the  gas-pump.  This 
retardation  is  obtained  by  operating  the  slide  valve  of 
the  pump  by  a  link  operated  by  two  different  eccentrics. 
The  link  is  shifted  by  the  action  of  the  governor,  which 
raises  and  lowers  it.  This  mode  of  regulation  requires 
the  use  of  a  very  heavy  governor. 

2.  By  establishing  a  communication  between  the  de 
livery  and  suction  of  the  gas-pump.  This  passage  is 
provided  with  a  throttle  valve  actuated  by  the  governor. 
WTien  this  valve  is  partly  open,  a  varying  quantity  of 
gas  repasses,  during  the  suction  period  and  during  the 
first  period  of  the  return  of  the  piston  from  the  de- 
livery passage  to  the  suction  chamber.  The  gas  column 
recedes  into  the  passage  near  the  inlet-valve,  and  is  re- 
placed by  air.  On  opening  the  inlet-valve  a  quantity 
so  much  richer  in  air  and  weaker  in  gas  enters  the 
cylinder,    according  to  the  opening  of  the   valve.     The 


regulation,  as  in  the  first  case,  is  effected  by  means  of 
a  link. 

The  Koerting  Co.,  of  Germany,  put  in  a  plant  for 
tlie  Lackawana  Iron  and  Steel  Co.,  of  Buffalo,  con- 
sisting of  ten  coupled  dynamos  and  two-cylinder  engines 
of  1,000  h.p.  each,  and  sixteen  engines  of  the  same 
power,  which  drive  from  their  crank-shaft  blowing  en- 
gines for  their  blast  furnaces.  Some  important  installa- 
tions have  also  been  made  for  the  utilization  of  lignite, 
which  is  very  abundant  in  many  parts  of  Europe  and 
America.  This  lignite  is  treated  by  special  producers 
supplying  gas  under  pressure.  Plate  No.  2  is  a  view 
of  two  2-cycle  double-acting  of  300  h.p.,  fed  with  gas 
produced  from  lignite. 

Plate  No.  3  represents  an  electric  station  installed 
in  Germany  and  driven  by  coke-oven  gas.  It  consists 
of  three  Otto-cycle  engines,  single-acting,  of  which  three 
of  300  h^p.  are  of  the  twin-type  with  fly-wheel  dynamo, 
and  one  is  a  single  cylinder  of  12.')  h.p.  with  dynamo 
on  the  crank  shaft. 

Plate  No.  4  shows  a  3,000  h.p.  twin-tandem  engine 
of  German  build. 

Plate  No.  5  shows  the  governor  mechanism  used  on 
plate  No.  4. 

In  closing  his  paper.  Mr.  Johnson  added  the  remark 
that  the  difference  between  the  lignite  producer  and  the 
ordinary  producer  in  which  you  get  gas  from  coal,  is 
that  there  is  no  "vaporizer"  in  the  lignite  producer. 

Discussion  on  the  Paper. 

At  the  conclusion  of  Mr.  Johnson's  paper  the  chair- 
man, in  opening  the  discussion,   said : 

"Gentlemen,  you  have  heard  a  rather  interesting 
paper  on  a  subject  which  to-day  seems  to  be  taking  to 
itself  a  new  lease  of  life.  The  pi'oducer  gas  plants, 
some  years  ago,  were,  I  think,  very  popular  throughout 
England.  When  I  was  over  there  five  years  ago,  I 
found  that  they  were  being  introduced  into  a  number 
of  large  manufacturing  plants  throughout  the  country, 
and  it  did  not  seem  to  matter  what  plant  you  visited, 
everyone  was  full  of  enthusiasm,  and  trying  to  sound 
the  merits  of  this  gas  producer  system  of  supplying 
power.  Since  then,  I  dare  say  some  of  you,  the  same 
as  myself,  have  heard  reports  rather  to  the  contrary 
from  England.  WTien  we  mention  gas  producer  plants 
for  producing  power  to  people  who  come  over  from 
England,  they  say  that  the  thing  has  'petered  out';  'it 
is  an  exploded  idea,  there  is  nothing  in  it'  But  it 
seems  to  me  that  to-day  it  is  coming  to  the  front  again. 

"Some  of  the  mechanical  defects  in  connection  with 
the  application  of  this  system  have  been  got  over  by 
engineers,  and  from  the  figures  shown  in  this  paper, 
in  regard  to  fuel  economy  in  the  production  of  power, 
I  should  say  that  there  is  a  great  field  for  engineers 
to-day  in  settling  this  question. 

"We  generally  reckon  that  with  our  modern  triple- 
expansion  engines,  lyi  pounds  of  coal  per  horse  power 
hour  is  about  as  good  service  as  you  can  get.  In  fact, 
it  was  only  a  short  time  ago  that  1%  pounds  of  coal  per 
indicated  horse  power  per  hour  was  scoffed  at  by  a 
hirge  number  of  not  only  marine  sea-going  engineers. 
liut  by  owners  of  steamships,  whose  pockets  are,  of 
course,  touched  very  quickly  by  any  increase  in  the 
cost  of  fuel  on  steamers.  The  reason  I  mention  marine 
work  is  because  of  the  limited  capacity  of  vessels  for 
carrying  a  large  quantity  of  fuel.  The  engines  used  in 
our  steamships  to-day  are  increasing  in  power,  and  in 
consequence  the  quantity  of  fuel  which  it  is  necessary 
to  carry  in  our  liners  is  becoming  larger,  and  anything 
which  tends  to  lessen  the  quantity  of  fuel  necessary  for 
the    jitoduction    of    power    will    be    felt    quicker    by    our 
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marine  service  than  any  otlier.  I  think  it  is  particularly 
apropos  to-night  to  refer  to  the  advices  published  in 
our  newspapers  during  the  past  few  days,  that  the 
British  Admiralty,  one  of  the  most  conservative  insti- 
tutions, possibly  in  the  world,  is  to-day  allowing  a  tnrin 
of  gas  producers  to  experiment  on  an  old  battleship  with 
gas  power  for  propulsion.  It  seems  to  me  that  the 
spirit  of  "get-aheadiveness,"  if  I  might  term  it,  which 
has  so  characterized  the  mechanical  world  during  the 
last  few  years,  has  touched  our  Admiralty,  and  that 
body  is  to-day,  in  a  very  small  way  perhaps,  open  to 
experiments  with  a  new-  kind  of  fuel.  We  can  quite 
understand  the  necessity  for  that,  and,  in  fact,  engineers 
have  for  years  recognized  it,  but  they  have  not,  until 
quite  recently  at  any  rate,  been  able  to  show  the  Ad- 
miralty the  necessity  for  supplying  an  alternative  means 
of  producing  power  on  board  their  ships.  It  is  not  sur- 
prising that  they  will  be  conservative,  because  if  the 
door  were  opened  too  wide  to  experiments  it  might  cost 
the  country  a  great  deal  more  in  experimenitng  than  in 
actual  production  of  power,  and  we  know  that  if  there 
is  a  victim  on  which  experiments  are  tried  by  engineers, 
it  is  the  government  of  any  country,  and  consequently 
we  cannot  wonder  at  the  conservatism  of  the  Admiraltv. 


water  when  we  read  a  little  further  on  of  the  quantity 
of  cooling  water  which  it  takes  for  circulating  around 
the  jackets  of  the  cylinders,  and  so  on,  for  keeping  them 
cool,  which  just  about  counterbalances  the  cost  of  feed 
water  in  a  steam  plant." 

Mr.  Johnson : — In  the  gas  plant  you  can  use  the 
water  over  again,  which  you  cannot  do  in  a  steam 
engine. 

The  Chairman : — What  about  yoin-  condensers  in  a 
steam  plant ;  they  enable  you  to  use  the  water  over 
again  ? 

Mr.  Johnson  : — Yes,  to  a  certain  extent,  but  in  con- 
densing steam  you  lose  quite  a  lot  of  water,  but  in  the 
gas  plant  you  can  use  all  your  water  over  again  with 
th.e  exception  of  a  very  small  quantity  which  is  lost  in 
circulation,  and  the  water  is  kept  continually  circulating 
from  the  tank  to  the  water  jackets  around  the  engine. 

Mr.  Camp  : — Then  it  would  be  necesary  to  have  a 
very  large  reservoir  in  connection  with  your  plant  ? 

Mr.  Johnson  : — Yes,  there  is  a  very  large  reservoir 
connected  with,  the  plant.  Some  plants  use  water  direct 
from  the  water  main,  but  of  course  that  is  not  a  fault 
of  the  engines  themselves,  but  the  people  running  them. 


The  fact  that  they  are  experimenting  with  gas  engines 
would  go  to  show  that  there  must  be  something  in 
them  or  they  would  not  allow  the  experiments  to  be 
carried  on.  When  we  get  figures  such  as  we  have  in 
this  paper,  showing  that  the  fuel  consumption  for  a 
certain  given  horse-power  is  reduced  50  per  cent.,  I  do 
not  wonder  at  the  most  conservative  men  in  the  world 
opening  their  eyes,  and  opening  their  doors  to  experi- 
ments. 

I  must  say  that  I  am  not  very  familiar  with  the  gas 
engine  myself,  but  I  can  remember,  as  far  back  as  1871 
or  1872,  watching  the  Otto  gas  engines  running  in  dif- 
ferent plants  in  the  Old  Country,  and  I  remember  stand- 
ing for  hours  watching  with  admiration  one  of  those 
little  Otto  engines — they  were  very  small — watching  the 
way  they  did  their  work  in  an  exhibtiion  which  was  held 
in  London.  It  seems  to  me  the  Otto  people  deserve 
a  great  deal  of  credit  for  having  stuck  to  the  subject 
and  experimented  with  it  until  they  have  brought  such 
perfection  to  the  gas  engine  which  we  see  in  these  large 
|)Iants  to-day. 

"There  is  one  little  point  in  connection  with  this 
paper  which  struck  me.  The  writer  would  give  us  to 
understand  that  the  cost  of  boiler  feed  water  can  be 
eliminated  frr)m  the  cost  of  oj)erating  the  gas  plant. 
I  do  not  think   wc  can  afford   to  eliminate   the  use  of 


The  Chairman : — I  should  like  to  remind  the  writer 
of  this  paper  of  one  thing  in  connection  with  the 
amount  of  water  wasted  by  condensation,  and  the  fact 
that  you  do  get  back  some  amount  of  water  from  the 
cylinders  of  condensing  steam  engines.  I  think  the 
amount  of  water  which  is  returnable — we  will  not  say 
to  the  boiler — but  the  amount  of  water  which  is  re- 
turnable, would  average  about  the  same  as  in  the  gas 
engine.  The  only  loss  I  know  of  in  the.  condensing  of 
water  in  a  steam  engine  is  from  leakages  from  glands 
and  from  leaky  joints,  but  there  is  quite  the  same  dan- 
ger of  having  leakages — although  there  are  not  quite  so 
many  connections  -with  the  gas  producer  plant.  I 
think,  however,  the  difference  between  the  two  is  so 
insignificant  that  it  hardly  amounts  to  anything. 

Mr.  Maver : — I  have  noticed  the  difference  in  cost  of 
fuel  consumed  in  the  gas  plant,  as  compared  with  the 
steam  plant,  but  nothing  appears  to  be  said  as  te  the 
cost  of  installation  of  the  gas  producer  plant,  as  com- 
[lared  with  that  of  the  steam  plant. 

Mr.  Johnson : — Of  course  the  cost  of  installation  of  a 
certain  horse  power  gas  producer  is  a  little  in  excess  of 
the  cost  of  a  similar  horse  power  steam  plant.  In  the 
case  of  the  smaller  capacity  plants  it  is  about  thirty  per 
cent.,  I  should  say,  roughly  speaking.  With  a  larger 
plant,  for  instance  a  6,000  horse-power  plant,  it  would 
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run  up  to  probably  from  35  to  38  per  cent,   in  excess 
of  the  steam  plant. 

!\Ir.  Underwood : — Could  the  gas  engine  be  used  in 
units  in  the  same  manner  as  the  electric  motors  ?  That  is. 
is  it  possible  to  use  the  gas  engine  in  shops  to  replace 
the  belt-driven  and  overhead  shaft  drive,  by  direct  drive 
on  the  machine,  or  group  of  machines  ? 

Mr.  Johnson : — In  small  shops,  say  up  to  150  horse- 
power, you  could  use  a  direct  drive  from  the  engine, 
but  in  the  case  of  higher  powers  than  that,  the  power 
is  generally  transformed  into  electricity,  and  the  shop 
run  by  that. 

The  Chairman: — I  think,  perhaps,  ^Ir.  Underwood's 
question  was  hardly  understood.  The  question  was  this, 
as  to  whether  this  gas  engine  could  be  used  in  small 
units,  and  by  direct  drive,  on  the  different  small  ma- 
chines,  in   a   somewhat   similar  manner  as  the      electric 


save  in  the  end.  This  is  just  an  idea,  and  while  I  am 
not  able  to  discuss  it,  I  would  like  someone  to  do  so, 
and  bring  out  the  point.  Would  it  not  be  possible  to 
replace  the  electric  motor  now  used  on  each  machine, 
with  a  gas  engine  to  drive  an  individual  machine  of  say 
large  capacity,  or  a  group  of  small  machines  ?  We  would 
get  that  fifty  per  cent,  efl&ciency,  and  as  these  gas  en- 
gines are  very  small,  they  would  not  take  up  very  much 
shop  room.  There  would  be  no  shafting,  no  cost  of 
electric  generator  or  electric  motors,  and  I  think  the 
cost  of  operation  of  the  plant  would  be  very  low  per 
horse  power  as  compared  with  the  motor-driven  plant 
per  horse   power. 

Mr.  Shaw : — In  the  plan  suggested  by  ^Ir.  Under- 
wood it  would  be  necessary  to  pipe  the  gas,  and  the 
cooling  water  fi*om  some  central  plant  to  the  engines, 
which  would  be  very  expensive.  The  gas  engines  would 
then  take  up   valuable  floor  space,   while  on  the  other 
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motor  ?  but,  I  should  say  that  the  gas  engine  should 
be  used  as  a  prime  motor,  and  the  power  distributed 
by  means  of  electricity  to  the  different  machines.  I  do 
not  think  it  would  pay,  from  what  I  have  seen  of  gas 
engines,  and  while  my  experience  has  not  been  very 
extensive  with  this  class  of  engine,  from  what  I  have 
seen,  I  would  think  that  it  would  make  an  enormously 
expensive  installation  to  put  as  many  small  units  of 
gas  engines  around  a  shop  as  we  are  able  to  do  with 
electric  motors,  as  besides  the  additional  space  required, 
there  would  be  all  the  piping  to  carry  the  water  to  and 
frori  the  cooling  jacket  as  well  as  the  gas  pipes. 

Mr.  Underwood : — My  idea  was  that  if  you  are  going 
to  save  fifty  per  cent,  in  the  cost  of  power  production 
by  the  use  of  gas  instead  of  steam,  then  you  can  also 
make  a  reduction  in  the  saving  over  electric  appliances, 
so  that  if  you  can  operate  your  machine  direct  from 
the  gas  engine,  j'ou  save  fifty  per  cent,  in  fuel,  and  the 
cost  of  electric  appliances,  and  even  thoiigh  the  cost 
of  installing  the  gas  engines  is  a  little  higher,  you  might 


hand,  the  electric  motor  can  be  placed  overhead  on  the 
walls,  and  the  cost  of  electric  wiring  is  very  small. 

Mr.  Johnson : — In  regard  to  the  use  of  small  engines, 
as  suggested  by  Mr.  Underwood,  that  has  never  been 
done,  and  I  do  not  think  it  ever  will ;  that  is,  having 
the  machine  direct  driven  by  the  engine,  because  the 
man  looking  after  the  machine  cannot  look  after  the 
gas  engine  at  the  same  time.  If  he  wanted  slower  speed, 
or  to  stop  his  machine,  he  would  have  to  stop  his  en- 
gine, and  it  stops  so  quickly  that  it  would  injure  the 
machine. 

The  Chairman: — I  think  from  what  I  have  heard, 
and  fi"om  what  I  have  seen  a  gas  producer  engine  do. 
that  the  only  way  it  could  be  satisfactorily  operated 
would  be  as  a  prime  motor  in  a  power  house.  I  do  not 
think  the  author  of  this  paper,  or  any  advocate  of  gas 
engines,  would  suggest  to  distribute  gas  engines  over 
n  plant  to  run  individual  machines.  In  the  first  place, 
every  gas  engine  has  to  be  treated  alike.  They  must 
have  gas.  and  consequently  a  gas  pipe.    They  must  have 
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water  to  cool  the  cylinders,  and  to  convey  this  water 
they  must  have  water  pipes,  and  the  cost  of  installa- 
tion  would   be   too  much. 

From  what  I  can  see,  the  gas  engine  is  certainly 
worthy  of  some  study.  The  system  of  producing  gas  for 
operating  these  engines  from  coal  which  is  not  suitable 
for  use  in  ordinary  boilers  will  be  a  means  of  conserving 
our  coal  supplies,  and  when  we  can  m<tiie  use  of  such 
products  as  this  paper  mentions,  which  to-day  are  prac- 
tically waste  products,  it  is  worthy  of  following  up.  I 
am  quite  sure  that  if  it  effects  the  economy  claimed 
for  it,  the  engineers  w^ho  have  taken  the  matter  in 
hand,  to  say  nothing  of  those  German  engineers  who 
have  stuck  to  it  until  now,  will  overcome  the  little  de- 
fects the  system  now  has. 


Leamington  Lii^ht  Company  Chang'es  Hands. 

The  Leamington  Electric  Light  Co.,  of  Leamington, 
Ont.,  recently  passed  out  of  the  hands  of  W.  Stares 
and  his  partners,  having  been  purcahsed  by  a  Detroit 
syndicate.  This  plant  was  established  in  Leamington 
about  twenty  years  ago  by  Mr.  Stares  and  others  who 
had  just  previously  attended  the  Toronto  Exhibition, 
and  been  greatly  attracted  by  the  lighting  system  which 
supplied  illumination  for  the  grounds.  They  made  ar- 
rangements to  purchase  the  machinery  w^hich  supplied 
this  light,  and  it  was  shipped  to  them  at  the  close  of 
the  exhibition.  One  of  the  machines  purchased  at  that 
time  is  still  in  use.  The  new  stockholders  of  the  com- 
pany are  Messrs.  Robert  B.  Stewart,  J.  D.  Oxtonby, 
G.  b.  Hayes,  G.  B.  Northrup  and  Mrs.  Isabella  North- 
rup,  Detroit.  Mr.  Noi'thrup  has  been  elected  president 
and  Mr.  Hayes  secretary-treasurer  of  the  new  com- 
pany. The  company  intend  to  increase  the  plant  im- 
mediately and  will  soon  be  in  a  position  to  give  an  all- 
nisrht   service. 


class  of  purchasers,  who  are,  commerciallj',  an  important 
factor.  Of  course,  this  class  of  business  is  widely  dif- 
fused, but  in  the  aggregate  it  is  greatly  stimulating  im- 
proved trade  conditions.  The  business  outlook  is  dis- 
tinctly encouraging." 

Mr.  J.  A.  ^lilne,  general  manager  of  Allis-Chalmers- 
Bullock,  Limited,  in  an  interview  stated  that  the  same 
conditions  prevail  with  the  Canadian  company.  Business 
lias  already  improved,  and  he  expects  that  the  progress 
will   be   contiiuious   and   substantial. 


A  Marked  Improvement  in  Business. 

Mr.  Walter  H.  Whiteside,  president  of  Allis-Chal- 
mers  Company,  recently  made  the  following  statement 
in  an  interview:  "There  is  a  marked  improvement  in 
general  business.  Within  the  last  ninety  days  the  book- 
ings of  machinery  orders  have  increased  from  thirty  per 
cent,  to  fifty  per  cent,  of  normal.  New  enquiries  received 
are  constantly  increasing  in  number  and  volume.  They 
are  of  a  much  more  substantial  character  than  at  any 
time  since  the  depression  began.  Their  general  tone 
denoted  extensive  plans  in  contemplation  and  for  early 
development ;  the  question  of  promp  shipment  being  al- 
ready  regarded   as   an   important   consideration. 

"The  immediate  requirements  for  a  larger  volume 
of  new  machinery  for  necessary  extensions  and  improve- 
ments to  existing  plants  are  greater  than  for  four  years. 
This  is  because,  with  many  operating  companies,  pur- 
chases which  under  ordinary  circumstances  would  have 
been  made  a  year  or  eighteen  months  ago,  were  put  off, 
due  to  the  monetary  and  other  conditions,  until  to-day 
the  factor  of  safety  in  these  plants  is  becoming  a  serious 
matter  and   new   equipment  must  be   added. 

"Unlike  previous  depressions,  following  which  col- 
lections for  conif)aratively  long  periods  continued  very 
unsatisfactory,  there  was  a  substantial  improvement 
within  a  shr  rt  time  after  the  recent  flurry,  and  at  the 
present   time   collections   are   exceptionally   good. 

"While  some  difficulty  may  still  be  experienced  in 
the  way  of  financing  entirely  new  undertakings,  yet  the 
financial  condition  of  tlie  relatively  small  buyer  is  on  a 
sound  basis  and  credits  are  about  normal.  In  fact,  the 
improvement  in  new  orders  placed,  is  from  the  smaller 


Loan  Building'  Lighted  With  Nernst  Lamps. 

Tlie  acpompar.yiiig  illustration  sliows  a  view  of  the 
interior  of  the'  B.  C.  Permanent  Loan  &  Savings 
Company's  new  home  on  Pender  street,  Vancouver. 
This  building,  though  small,  is  most  elaborately  finished 
and  fitted  up,  the  general  plan  being  along  the  lines 
of  the  Bank  of  England  head  office  building.  The  beauti- 
ful art  glass  dome  in  the  centre  is  the  admiration  of  all 
who    have    seen    it,      P/irt     cf    this     is    shown    in    the 


Interior  of  B.C.   Permanent   Loan   &  Savings  Company, 
Showing  Nernst  Lamps. 

view,  while  surrounding  it  can  be  seen  several  of  the 
famous  "Nernst"  lamps  with  which  the  building  is 
lighted.  These  lamps  are  finished  in  Verde  antique 
copper  and  are  fitted  with  holophane  bowls,  which  pro- 
duce a  very  brilliant  effect.  There  are  ten  lamps  in 
all,  developing  a  total  of  2,250  candle  power,  which  gives 
a  daylight  effect  through  the  entire  office.  The 
view  was  taken  from  the  president's  office,  which  is 
upstairs,    at   the   rear. 


The  Westinghouse  Electric  &  ^Manufacturing  Co. 
have  obtained  a  preliminary  injimction  in  their  suit  to 
restrain  infringement  of  their  claims  1  and  30  United 
States  letters  patent  No.  469,809,  to  Wm,  Stanley,  Jr., 
for  improvements  in  systems  of  electrical  distribution. 
The  particular  patent  of  which  infringement  is  alleged 
covers  "combinations,  including  a  convertor  in  which 
the  length  of  wire  in  the  primary  coil  is  substantially 
the  same  as  would  result  from  following  the  so-called 
'Stanley  rule'."  An  opportunity  to  appeal  for  a  pro- 
per review  of  the  issue  is  afforded  by  an  order  that  the 
preliminary  injunction  shall  be  suspended  on  November 
15th,    1908. 


The  town  of  Melville,  Sask.,  is  negotiating  with  the 
Grand  Trunk  Pacific  Railway  Company  to  furnish  elec- 
tricity  for  lighting  purposes. 
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Essex  County  to  the  Front. 

While  Ontario  as  a  province  has  been  making  rapid 
strides  in  rural  telephone  development,  the  County  of 
Essex  has  been  keeping  to  the  front,  and  to-day  can 
boast  that  it  is  the  leader  in  so  far  as  municipal  tele- 
phone systems  are  concerned,  being  the  only  county  in 
the  entire  province  that  has  a  municipal  telephone  sys- 
tem in  operation,  says  the  Windsor  Eecord.  The  first 
system  of  this  kind  was  installed  by  the  township  of 
Rochester,  and  to-day  they  have  completed  telephones 
on  all  the  leading  roads  in  the  township  and  have  con- 
nected up  175  subscribers  with  excellent  equipment  and 
at  a  very  attractive  rate.  Following  the  initiative  of 
Eochester  township,  North  Gosfield  council  took  the 
matter  up,  and  they  have  their  system  almost  completed 
throughout  the  township  and  will  start  with  over  100 
subscribers.  Almost  at  the  same  time  the  township  of 
Maidstone  commenced  their  system,  and  expect  to  be 
ready  to  operate  it  in  a  very  few  days  with  a  list  of  75 
subscribers.  This  will  make  three  complete  municipal 
systems  in  this  county,  connecting  over  300  subscribers, 
thus  giving  the  farmers  living  in  these  townships  direct 
connection  with  their  marketing  towns,  and  also  with 
the  other  cities  and  towns  throughout  the  province. 


The  Speed  of  American  Telephone  Practice. 

In  an  interesting  article  in  the  London  Times,  Mr. 
Herbert  Laws  Webb,  the  well  known  English  expert, 
discusses  telephone  progress  in  America.  Among  other 
things  he  says :  ' '  The  secret  of  the  extensive  use  of  the 
telephone  in  America  is  that  telephony  in  that  country 
is  a  highly  specialized  technical  business,  whereas  in 
Europe  it  has  been  the  sport  of  politics,  and  has  gener- 
ally been  relegated  to  the  position  of  a  minor  branch  of 
the  government  department  responsible  for  posts  and 
telegraphs,  a  position  in  which  enterprise,  scientific  or- 
ganization and  continuous  study  of  the  requirements  of 
the  public  are  not  to  be  found. 

"The  essential  features  of  American  telephone  prac- 
tice, the  factors  which  bring  about  such  great  results, 
are  uniformity  of  equipment,  both  of  exchanges  and  sub- 
scribers' stations,  constant  improvement  in  technical 
methods,  and  minute  and  unceasing  study  of  the  traffic, 
of  the  operating  methods,  and  of  the  requirements  of 
the  system. 

"The  most  interesting  feature  of  American  telephone 
administration,  the  one  that  is  responsible  for  a  city 
service  of  thirty  seconds,  a  suburban  service  of  very 
little  more,  and  a  long  distance  service  of  a  few  minutes, 
is  the  traffic  department,  which  constantly  watches  the 
traffic,  tests  and  measures  the  traffic,  analyzes  it,  and 
studies  it  from  every  point  of  view. 

"To  do  all  this  work  naturally  demands  a  highly 
expert  organization.  The  volume'  of  telephonic  traffic 
is  prodigious,  and  the  complexity  of  the  system,  with  its 
hundreds  of  thousands  of  imits  gathered  into  one  vast 
organism,  is  very  great.  To-day  there  are  city  tele- 
phonic systems  which  handle  well  over  a  million  calls 
daily — four  times  the  number  of  telegrams  which  circu- 
late daily  in  the  entire  United  Kingdom.  Every 
American  telephone  company  has  its  traffic  superintend- 
ent, who  has  entire  charge  of  the  operating  department. 
His  staff  consists,  roughly  speaking,  of  two  divisions — 
the  operating  force,  whicli  conducts  the  traffic,   and  the 


supervising  and  engineering  force,  which  tests  and 
measures  the  traffic,  compiles  statistics,  investigates 
methods  of  working,  suggests  improvements  in  methods 
or  in  apparatus,  and  states  the  requirements  of  the 
traffic  department  when  new  exchanges  or  extensions 
are  contemplated. 

"As  to  economy  resulting  from  improved  efficiency, 
reference  may  here  be  made  to  a  new  method  of  operat- 
ing suburban  calls  which  was  being  brought  into  use  in 
New  York.  The  suburban  call  in  America  is  already 
amazingly  quick.  Tests  in  this  connection  made  in  New 
York  last  month  showed  that  in  no  ease,  day,  night,  or 
Sunday,  was  the  answer  delayed  longer  than  ninety 
seconds.  To  the  reader  this  will  seem  incredible,  but  it 
is  a  fact.  A  similar  test  made  the  other  evening,  at 
the  very  slackest  time  of  day,  to  a  place  less  than  forty 
miles  from  London,  took  just  half  an  hour,  and  the 
man  at  the  other  end  had  been  trying  for  an  even  longer 
period  to  get  through  to  London.  But  the  new  method 
of  working  suburban  calls  devised  by  the  traffic  depart- 
ment of  the  telephone  company  in  New  York  results  in 
making  the  suburban  call  within  a  few  seconds  as  quick 
as  a  local  call." 


The  French  naval  lieutenants,  Colon,  Jeance  and 
ilercier,  inventors  of  a  wireless  telephone  apparatus, 
have  achieved  remarkable  success  with  their  new  in- 
strument, communicating  with  the  wireless  station  at 
Bad  Ze  Seine,  department  of  Finistere,  a  distance  of 
about  310  miles.  The  transmitted  words  were  some- 
what faint,  but  could  be  plainly  distinguished,  and  the 
officers  are  confident  that  they  can  make  great  improve- 
ments in  the  apparatus,  which  has  been  the  result  of 
only  four  inonths'  experimentation.  Conversation  has 
been  exchanged  by  the  apparatus  up  to  600  or  700 
miles.  Lieut.  Colon  is  now  superintending  the  installa- 
tion of  an  improved  and  more  powerful  plant  in  an  en- 
deavour to  make  possible  the  transmission  of  despatches 
between  Paris  and  New   York. 


The  Independent  Convention. 

President  J.  F.  Demers,  of  the  Canadian  Independ 
ent  Telephone  Association,  at  its  recent  convention  de- 
livered an  interesting  address.  He  recalled  the  con- 
test some  of  the  independents  had  carried  on  with  the 
C.P.R.  in  order  to  get  Independent  telephones  into  the 
offices  of  that  corporation.  The  contest  had  resulted 
successfully  for  the  Independents,  and  since  then  a 
great  developnicnt  of  the  Independent  business  had 
been   effected. 

The  officers  of  the  association  were  all-  re-elected 
with  the  exception  that  Mr.  Alpheus  Hoover,  ex-presi- 
dent, replaces  Mr.  J.  Dyke,  of  Fort  William,  on  the 
executive.  A  resolution  was  adopted  by  the  association 
favouring  the  formation  of  branch  associations  in  the 
various  sections  of  Canada.  The  president  was  directed 
to  nominate  a  delegation  to  appear  before  the  Ontario 
Government  in  support  of  the  resolution  adopted  at  the 
last  convention  regarding  exclusive  franchises  in  On- 
tario, and  operating  companies  are  to  be  requested  to 
urge  their  local  members  to  be  present  and  support 
the    delegation. 
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The  following  resolution  was  also  adopted  : — 
Whereas  the  Bell  Company  is  proposing  long  dis- 
tance connections  to  local  Independent  telephone  com- 
panies in  various  parts  of  Canada,  and  in  the  opinion 
of  this  convention  such  are  bound  to  injure  the  cause 
as  a  whole,  this  association  frowns  upon  and  denoimces 
any  such  foolish  connection  as  injurious  to  the  people 
as  a  whole. 


Telephone  Wires  for   High  Speed  Telegraphy. 

An  invention  by  means  of  which  it  is  said  that 
40,000  words  per  hour  can  be  sent  over  a  telephone 
service,  is  reported  by  U.  S.  Consul  Brittain  at  Prague, 
to  have  been  perfected  by  a  Hungarian.  The  machine 
consists  of  three  parts,  a  perforator,  transmitter  and 
receiver.  The  first  may  be  worked  by  a  typewriter, 
while  the  other  two  are  automatic,  working  through  the 
agencies  of  electricity  and  photography,  and  the  instru- 
ment may  be  connected  by  an  ordinary  telephone  line. 

Through  operating  the  keys  of  the  perforator  the 
operator  writes  messages  upon  a  long  paper  ribbon.  By 
touching  the  keys  a  series  of  holes  are  pimched  in  the 
ribbon,  each  set  of  holes  representing  a  letter.  After 
taking  the  ribbon  from  the  perforator,  the  inventor  places 
it  in  a  small  cylinder  in  the  transmitter,  and  a  touch 
of  the  switch  sets  the  cylinder  revolving  and  the  rib- 
bon with  it.  Before  the  ribbon  has  completely  passed 
through  the  transmitter,  a  second  broader  strip  of  sen- 
sitized paper  issues  from  the  receiver,  and  upon  it  is 
written  in  plain  legible  characters  the  actual  message 
which  the  inventor  or  operator  has  written  on  the  type- 
writer. It  is  claimed  that  messages  may  be  thus  trans- 
mited  hundreds  of  miles,  as  well  as  short  distances.  It 
is  said  the  inventor  has  discovered  a  means  of  harness- 
ing light  to  electricity,  by  which  a  tiny  spot  of  light 
hundreds  of  miles  away  is  cotnrolled  as  readily  as  when 
close   bv. 


New  Telephone  Companies. 

Among  recent  concerns  to  secure  charters  are  the 
following:  Heckston  Rural  Telephone  Company,  Ltd., 
Heckston,  Ont.,  incorporated,  capital  $5,000:  incor- 
porators, A.  J.  Cumming,  W.  Sloan,  J.  W.  Shaver,  W. 
Robinson,  all  of  Soiith  Gower  township,  and  others. 
Bolton  Telephone  Company,  Ltd.,  incorporated,  capital 
$20,000;  incorporators,  Robert  Smith,  A.  A.  McFall,  F. 
N.  Leavens,  H.  A.  Rutherford  and  W.  A.  Caldwell,  all 
of  Bolton,  Ont.  Farmers'  I^ong  Distance  Telephone 
Company,  Ltd.,  Blenheim,  Ont.,  capital  $40,000:  in- 
corporators, N.  Watson,  M.  H.  Newcombe,  J.  Whit- 
tington  ,A.  Huffman  and  D.  McCoig,  all  of  Harwich 
township,  Ont.  Hawthorne  Hill  Rural  Telephone  Com- 
pany, Ltd.,  Palmerston,  Ont..  incorporated,  cajiital. 
$10,000;  incorporators,  W.  H.  Mallett,  Wallace  town 
ship,  and  J.  Goodwin,  A.  Derroch,  G.  G.  Wilkin,  W. 
Murdock  and  J.  D.  Cooper,  all  of  Minto  township. 


.\nother  telephone  line,  making  the  third  coiuiecting 
Manitoba  and  the  T'liited  States,  will  shortly  be  in  use. 
The  connection  will  meet  two  American  lines  at  Han- 
nah,   N.D. 

The  Manitoba  Telephone  Commission  has  opiined 
long  distance  telephone  offices  at  Pipestone,  Sinclair  and 
Reston.  Others  will  be  opened  shortly  at  Dugold,  I>or- 
ette,  St.  Anne,  Steinbach,  Niverville,  Carey,  St.  Pierre. 
St.  Malo,  Somerset,  Altamont,  Swan  T>ake,  Mariapolis, 
Greenway,    Newdale.    Strathclair.    Kelloe    and    Solsgirth. 


Central  and  Exchange  Notes. 

The  Dominion  Securities  Corporation  have  piirchased 
$12,000  four  per  cent.  20-year  telephone  bonds  of  Strath- 
con  a. 

The  contract  for  constructing  the  Pipestone,  ^lan., 
municipal  telephone  system  has  been  secured  by  John 
Reid. 

The  Hamilton  Township  Rural  Telephone  Company 
are  planning  the  extension  of  their  lines  into  Northum- 
berland county. 

The  contract  for  the  construction  of  the  Argyle  muni- 
(•ij)al  telephone  system,  Baldur,  INIan.,  has  been  awarded 
to   Playfair   Brothers. 

The  contract  for  the  construction  and  installation  of 
a  telephone  system  throughout  the  municipality  of  Mor- 
ton has  been  let  to  Elliot  &  Welch,  of  Boissevain,  Man. 
It  is  stated  that  the  Manitoba  Government  will  im- 
mediately extend  the  telephone  line  from  the  terminus 
at  Sinclair  to  the  border  to  connect  width  the  Saskat- 
chewan system. 

The  Woodstock  city  council  have  received  a  com- 
munication from  the  Burgessville  Telephone  Company, 
Ltd.,  making  application  to  bring  their  line  into  the 
city.  It  is  stated  that  this  extension  would  connect 
about  1,100  subscribers  in  the  southern  part  of  the 
county. 

Net  earnings  for  July  of  the  associated  Bell  tele- 
phone operating  companies  , exclusive  of  the  American 
Telephone  and  Telegraph  Companv's  long  distance  lines, 
were  $2,839,200,  compared  with  $2,241,200  for  July, 
1907.  For  seven  months  to  July  31st  the  comparative 
net  earnings  were  as  follows:  1908,  $18,241,900;  1907, 
$16,560,800. 

The  contract  for  the  construction  of  the  line  from 
Lumsden  to  Saskatoon  has  been  awarded  to  J.  S.  Bartle- 
man,  of  Regina,  at  $79.75  per  pole  mile.  The  other 
tenders  received  were:  Saskatchewan  Telephone  Co., 
Moose  Jaw,  $82.50  per  mile;  V.  G.  O'Brien  &  Co., 
Portage  la  Prairie,  $120;  Rural  Construction  Co.,  Re- 
gina, $98.75.  The  contract  for  the  construction  of  the 
line  from  Regina  to  Antler  has  been  awarded  to  the 
Saskatchewan  Telephone  Co.,  Moose  Jaw,  at  $79.50 
per  pole  mile. 

A  municipal  contract  has  lieen  let  in  Wallace,  Man., 
for  building  100  miles  of  telephone  line,  which  it  is 
hoped  will  be  completed  this  year.  Woodsworth  muni- 
cipality also  has  100  miles  under  contract.  Brandon 
has  added  thirteen  miles  to  its  line,  and  so  has  the  Rose- 
land  district.  Hayfield  has  added  thirty  miles,  Portage 
la  Prairie  has  added  fifty  miles,  and  Ijaverham,  Snow- 
flake  and  Cypress  River  are  all  making  active  progress. 
.A  new  line  has  also  been  commenced  between  Gilbert 
Plains  and  Ashville. 

A  number  of  changes  will  be  introduced  in  the  Win- 
nipeg telephone  exchange  before  the  end  of  the  year. 
I'ort  Rouge  numbers  will  be  prefaced  by  the  word 
"South,"  and  other  city  numbers  by  the  word  "Main." 
In  addition  to  the  new  big  switch  board,  two  additional 
boards  will  be  necessary  for  connection  between  the  ex- 
changes. The  subterranean  conduits  for  Fort  Rouge  are 
now  complete  and  the  cables  have  been  threaded.  The 
aerial  construction  is  also  ])ractioalIy  completed  and  it 
was  expected  that  the  exchange  would  be  ready  f(ir 
service  early  in  the  present  month. 


Geo.  Collison  will  receive  a  franchise  and  a  bonus 
towards  erecting  a  new  electric  light  plant  at  Killarney, 
.Man. 
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Electricity's  Relation  to  the  Life  and  Fire  Hazard 

Difficulties  Met  With  by  Electrical   Inspectors.     Various 
Electric  Causes  of  Fire,      The  Dangerous   Handy  Man.* 


It  was  seventeen  years  ago  that  the  first  underground 
wires  of  the  Toronto  Incandescent  Light  Company 
were  put  down,  which  ushered  in  the  electric  light  and 
power  service  which  has  grown  to  what  it  is  now.  From 
that  time  until  to-day  electric  wiring  has  been  steadily 
passing  through  a  series  of  evolutions.  "Wien  incandes- 
cent wiring  was  first  introduced  here,  porcelain  tubes, 
insulators  and  cleats  were  not  used.  Inside  wiring  was 
supported  on  wooden  cleats  and  passed  through  floors 
and  joists  without  any  kind  of  insulation  other  than 
tlie  covering  on  the  vrire.  There  are  at  the  present  time 
in  Toronto  a  few  buildings  where  some  of  this  class  of 
wiring  is  to  be  foimd  but  not  very  many.  In  the  old 
days  cut-offs  were  made  of  wood  with  open  link  fuses 
and  worse  still  were  coated  with  paraffine,  such  a  de- 
vice as  this  now  would  be  looked  upon  as  a  fire  brand. 
This  did  not  last  long  as  the  weak  features  of  it  were 
soon  detected.  The  cut-off  is  one  of  the  most  important 
fittings  in  connection  with  electric  wiring  and  a  few 
remarks  about  it  "will  not  be  out  of  place.  While  cal- 
culated to  protect,  it  is  probably  one  of  the  most  pro- 
lific of  the  causes  of  electric  fires.  In  most  cases  this 
is  owing  to  carelessness  blended  with  ignorance.  It  is 
rarely  that  properly  selected  and  properly  located  cut- 
outs ever  eaiise  any  loss.  The  primary  use  of  a  fuse  is 
the  protection  of  the  wire  and  fittings  against  overload 
or  short  circuiting.  It  simply  is  the  making  of  a  weak 
point  in  the  circuit  or  wire  which  Avill  melt  or  fuse 
should  any  abnormal  current  pass  over  it.  It  is  not 
even  necessary  for  inflammable  material  to  be  actually 
or  nearly  in  contact  with  blowing  fuses  as  it  is  quite 
a  common  thing  for  small  pieces  of  molten  metal  to 
drop  or  fly  into  nearby  rubbish  or  other  Inflammable 
material.  Particles  of  molten  metal  have  gone  several 
feet  from  a  "blown"  fuse  and  been  known  to  communi- 
cate fire.  It  is  therefore  always  advisable  to  have  old 
style  open  CTit-outs  replaced  by  modern  encTosed  fuses. 

As  the  potential  or  pressure  of  different  systems 
varies,  and  as  cut-outs  are  used  on  circuits  all  the  way 
from  110  volts  to  2.500  and  even  higher,  it  is  one  of  the 
most  important  reqiiirements  that  the  cut-outs  be  select- 
ed and  installed  on  the  circiiits  for  which  they  are  de- 
signed. For  instance  it  is  a  serious  danger  to  have  cut- 
outs of  say  110  volts  used  on  circuits  of  .'lOO  volts, 
although  no  harm  can  result  from  reversing  this  order 
and  using  500  volt  cut-outs  on  110  volt  circuits.  In 
fact  such  would  be  an  advantage  if  anything.  The 
reason  for  this  is  that  when  a  gap  is  suddenly  created 
in  a  circuit,  such  as  would  be  caused  by  the  blowing  of 
a  fuse  or  from  various  other  causes,  the  current  has  a 
tendency  to  continue  to  flow  across  the  gap  tlius  creat- 
ed, which  is  known  technically  as  "arcing."  These 
arcs  produce  extreme  heat  and  cause  the  points  of  arc- 
ing to  melt  rapidly.  The  length  of  this  arc  or  the  gap 
across  which  the  current  continues  to  flow  increases 
with  the  pressure  or  voltage  so  that  what  is  known  as 
the  "break  distance"  between  "cut-out"  and  switch 
teniiinals  is  increased  with  the  voltage.  On  all  ordi- 
nary  incandescent    lightng   circuits   from    110    to    250 

•  Extracts  from  a  paper  read  before  the  Insurance  Institute  of  Toronto,  by  II 
F.  Strickland,  Chiel  Electrical  Insp>ctor  at  Toronto  tor  the  Can.idi.in  Fire  I'ndir- 
writcrs*  Association. 


volts,  the  Edison  plug  cut-out  is  largely  used,  more  es- 
pecially in  the  cities.  The  fuse  in  this  cut-out  is  en- 
closed in  a  round  porcelain  plug  which  is  provided  with 
a  threaded  brass  shell  which  screws  into  a  female  thread 
in  the  cut-out.  The  end  of  this  plug  has  a  small  brass 
button  which  when  the  plug  is  screwed  down  comes  in 
contact  with  a  metal  plate  also  in  the  cut-out.  The  fe- 
male thread  on  the  cut-out  is  connected  to  one  side  of 
the  line  and  the  metal  plate  to  the  other.  Inside  this 
plug  is  a  strip  of  fuse  wire  varying  in  thickness  accord- 
ing to  the  amount  of  current  it  is  designed  for.  This 
strip  of  fuse  wire  is  soldered  between  the  brass  button 
and  the  male  thread  so  that  when  the  plug  is  screwed 
into  the  cut-out  the  current  passes  through  the  strip  of 
fuse  wire.  The  top  of  this  plug  is  covered  with  a  disc 
of  clear  mica  held  in  place  by  a  brass  ring  so  that  the 
fuse  can  be  readily  seen,  thus  indicating  whether  it  is 
in  good  condition  or  "blown."  This  form  of  cut-out 
is  intended  for  circuits  up  to  125  volts  pressure  and 
not  used  on  circuits  of  over  30  amperes.  For  small  cir- 
cuits of  ten  or  twelve  lights  on  125  volt  systems  it  is  a 
very  satisfactory  device  but  on  all  other  classes  of  work 
it  is  advisable  to  use  what  is  known  as  "enclosed  fuses" 
with  metal  tips  at  each  end,  which  are  attached  to  the 
terminals  of  the  cut-out.  Between  these  metal  tips  in- 
side this  fibre  cartridge  is  the  fuse  wire.  The  space  in- 
side the  shell  is  filled  with  a  white  powder,  this  powder 
is  some  sort  of  non-inflammable  material,  such  as  plas- 
ter of  paris  or  French  chalk.  This  powder  acts  as  an 
extinguisher  and  prevents  any  arcing  or  burning  of  the 
fibre  covering,  otherwise,  a  hot  arc  or  tlie  blowing  of  a 
large  fuse  woidd  tend  to  blow  a  hole  in  the  fibre  and 
drop  burning  or  molten  matter  in  dangerous  places. 

Enclosed  Fuses  the  S.\fest. 

Enclosed  fuses  have  come  to  be  regarded  as  the  very 
best  and  safest  fuses  on  the  market,  and  are  used  on 
all  circuits  vip  to  nearly  every  size,  except  where  cir- 
cuit breakers  are  required.  Circuit  breakers  are  an 
electro  mechanical  device  for  opening  heavy  circuits 
where  the  ordinary  fuse  wire  would  be  very  objection- 
able. They  are  used  on  all  circuits  from  100  amperes 
up  and  can  be  designed  for  smaller  circuits  if  necessary. 
"Automatic  Circuit  Breakers"  are  generally  used  on 
direct  current  circuits,  such  as  are  found  on  trolley  cars 
and  electric  light  and  power  generators.  "Automatic 
Oil  Switches"  are  generally  employed  on  alternating 
current  apparatus.  The  Automatic  Circuit  Breaker  is 
essentially  a  quick  break  switch  with  the  space  between 
the  terminals  located  in  a  magnetic  field.  An  arc  is 
readily  extinguished  by  the  lines  of  force  which  are  set 
up  in  a  magnetic  field.  This  quick  break  switch  in  con- 
nection with  the  circuit  breaker  is  held  in  position  by 
a  trigger,  which  is  released  by  the  action  of  a  solenoid 
or  series  coil  through  which  the  current  of  the  circuit 
passes.  The  moving  part  of  the  magnetic  device  is 
weighed  down  by  a  spring  at  a  tension  in  proportion 
to  the  amount  of  current  at  which  it  is  desired  that  the 
switch  should  operate. 

The  strength  of  the  action  upon  the  trigger  is  direct- 
ly in  proportion  to  the  amount  of  current  passing 
through  the  coil.    The  "Automatic  Oil  Switch"  is  some- 
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what  similar  in  principle,  so  far  as  the  opening  of  the 
switch  is  concerned.  The  switch  is  released  through 
the  action  of  the  current  when  reaching  a  given  point, 
but  the  are  between  the  terminals  of  the  switch  is  ex- 
tinguished by  the  oil  in  which  these  terminals  are  sub- 
merged. 

It  is  very  essential  that  cut-outs  shoud  be  of  the  most 
approved  type  and  located  as  far  as  possible  from  con- 
tact with  highly  inflammable  material.  While  the  prob- 
ability of  fire  from  the  approved  form  of  cut-outs  is 
very  slight,  the  great  danger  with  cut-outs  is  that  they 
are  frequently  foiind  to  be  provided  with  defective 
fuses.  No  matter  how  complete  or  modern  the  cut-out 
itself  may  be  or  how  recently  installed,  it  is  the  daily 
experience  of  the  inspector  to  find  the  cartridges  sub- 
stituted by  almost  every  conceivable  form  of  metal 
strip  which  happens  to  be  handy  when  the  fuse  has 
blown.  These  pieces  of  metal  are  often  stuck  across 
the  terminals  of  the  cut-out  during  an  emergency  where 
it  has  been  the  intention  to  replace  the  fuses  next  day, 
or  as  soon  as  a  new  fuse  could  be  procured,  but  it  is 
just  as  often  the  experience  with  the  inspector,  that  it 
is  from  that  moment  forgotten. 

In  concluding  the  remarks  in  connection  with  cut- 
outs, I  can  only  add  that  in  covering  the  general  re- 
lation that  these  devices  bare  to  fire  hazard,  it  is  appar- 
ent that  the  life  hazard  is  equally  subjected.  There  is 
also  the  danger  of  accident  in  connection  with  cutting. 
It  is  quite  a  common  thing  for  a  large  fuse  to  blow 
in  a  worker's  face,  damaging,  and  often  permanently 
ruining  the  eye  sight. 

The  Importance  of  Proper  Insulation. 
I  think  the  next  point  which  I  will  endeavor  to  bring 
before  your  notice  is  the  question  of  insulation.  In  all 
inside  wiring,  that  is  to  say,  in  all  buildings  where  elec- 
tric wiring  is  installed,  with  one  exception  approved 
rubber  covered  wire  is  the  most  satisfactory  and  is  de- 
manded by  the  National  Code.  The  only  exception  to 
this  rule  is  that  in  extremely  dry  or  inflammable  places, 
such  as  woodworking  shops,  what  is  knoMTi  as  "Slow 
Burning  Weatherproof  Wire"  is  regarded  as  more  sat- 
isfactory. Slow  burning  weatherproof  wire  will  not 
h'-iten  or  deteriorate  in  the  same  manner  which  rubber 
covered  wire  will  when  subjected  to  very  high  tempera- 
tures and  extremely  dry  conditions.  However,  in  all 
such  places  as  warehouses,  residences,  stores  and  small 
places  under  ordinary  conditions,  rubber  covered  wire 
should  always  be  in  evidence.  Still,  in  concealed  and 
exposed  wiring,  tons  of  ordinary  weatherproof  wire  is 
to  be  found  throughout  the  province  in  both  concealed 
and  open  wiring,  which  is  of  course,  contrary  to  the 
rules  of  the  Underwriters'  Association.  During  the 
past  year  there  has  been  an  enormous  quantity  of  this 
wire  relegated  to  the  scrap  heap  in  this  city,  having 
been  pulled  out  and  substituted  by  rubber  covered  wire 
together  with  other  modem  devices  and  forms  of  con- 
struction. 

One  of  the  most  important  features  in  connection 
with  all  electrical  construction  of  apparatus  is  this 
question  of  insulation.  All  devices,  such  as  cleats,  in- 
sulators, porcelain  bushings,  circular  loom  and  similar 
material  are  calculated  to  maintain  and  provide  insu- 
lation. The  electric  current  when  leaving  the  gener- 
ator has  a  tendency  at  all  times  to  creep  to  the  return 
wire  through  the  shortest  path,  so  that  if  there  is  any 
medium  such  as  damp  wood  work  between  two  wires 
in  any  installation  the  current  has  a  tendency  to  break 
across  between  the  wires.     It  is  very  well  for  all  elec- 


trical inspectors  and  others  interested  to  notice  the 
very  first  suggestion  contained  in  the  National  Code, 
which  reads,  "In  all  electric  work,  conductors,  how- 
ever well  insulated,  should  always  be  treated  as  bare, 
to  the  end  that  under  no  conditions,  existing  or  likely 
to  exist,  can  a  gi'ound  or  short  circuit  occur,  and  so 
that  all  leakage  from  conductor  to  conductor,  or  be- 
tween conductor  and  ground,  may  be  reduced  to  a 
minimum." 

No  matter  how  careful  or  how  excellent  an  original 
installation  of  wiring  may  be,  it  is  always  subjected 
to  mechanical  injury,  and  owing  to  the  circumstances, 
which  are  generally  experienced  in  the  looking  after 
and  inspecting  of  electric  wiring,  it  is  almost  impossible 
to  find  the  best  of  wiring  jobs  in  good  condition  even 
within  six  months  time.  Owners  of  buildings  in  which 
electric  wiring  is  installed  rarely  make  a  business  of 
having  their  wiring  properly  handled  and  intrusted  to 
competent  electricians  when  changes  are  necessary. 
There  is  no  trade  at  the  present  time  where  boys  are 
so  much  tempted  to  tamper  with  existing  conditions, 
as  in  electrical  work.  Six  months  experience  in  an 
electrical  shop  often  constitutes  the  boy  an  expert  elec- 
trician in  his  own  estimation,  who,  with  the  addition 
of  the  word  Company  to  his  name,  can  advertise  him- 
self to  the  general  public  as  anything  from  a  repair 
man  to  an  electrical  engineer.  I  know  to-day  in  the 
City  of  Toronto  of  electricians  claiming  to  be  electrical 
engineers  and  advertising  the  fact,  who  are  not  even 
tolerable  wiremen,  but  having  had  a  few  letters  from 
a  Correspondence  School  are  pleased  to  term  them- 
selves Electrical  Engineers,  so  that  Willie  Jones  as  a 
boy  at  school  with  his  six  months'  experience  in  mon- 
keying with  batteries  shortly  becomes  the  Jones  Elec- 
tric Company,  and  likewise  Johnnie  Robertson  with  the 
similar  experience  becomes  the  Robertson  Electric  Com- 
pany and  so  on  down  the  line  with  the  Smiths,  Browns 
and  Robertsons.  It  might  not  be  out  of  place  to  men- 
tion that  we  have  in  the  City  of  Toronto  electrical  com- 
panies doing  business  luider  the  names  of  Smith,  Jones, 
Brown  and  Robertson  and  I  do  not  wish  to  reflect  on 
these  estimable  gentlemen  in  any  way  because  they 
happen  as  a  coincidence  to  have  the  above  mentioned 
names. 

It  is  most  essential  that  in  all  electrical  installations 
the  insulation  be  maintained  at  as  high  a  standard  as 
possible.  One  weak  point  in  a  wiring  system  will  cause 
a  great  deal  of  trouble,  even  if  the  balance  of  the  sys- 
tem is  an  excellent  piece  of  work  in  every  respect. 
Instruments  have  been  devised  which  will  enable  one 
to  ascertain  the  exact  condition  of  a  wiring  job,  show- 
ing exactly  in  figures  the  ohms  of  resistance  that  the 
installation  of  the  entire  system  or  any  part  thereof 
offers. 

Pikes  Caused  by  Electricity. 
Mr.  Strickland  then  referred  seriatim,  to  a  number 
of  cases  of  fire  caused  by  electricity,  which  are  mention- 
ed in  the  quarterly  fire  report  of  the  National  Board  of 
Fire  Underwriters,  Number  54.  In  the  course  of  these 
remarks  he  made  the  following  comments. 

Wherever  metal  ceilings  are  to  be  found,  great  care 
should  be  exercised  in  properly  insulating  the  wires 
where  they  pass  tlirough  the  ceiling.  The  most  approv- 
ed method  is  to  cut  away  a  disc  about  two  inches  in 
diameter  and  bring  the  wires  through  an  outlet  board 
in  the  centre  of  the  disc.  The  wires  should  be  brought 
through  the  outlet  board  with  circular  loom  on  each 
wire,  which  should  extend  back  above  the  ceiling  to 
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the  last  insulator  on  the  circuit.  When  electric  fixtures 
with  brass  sockets  are  afterwards  attached  to  the  ceil- 
ing they  should  be  provided  with  what  is  known  as  fix- 
ture mats  or  turned  wooden  panels.  These,  if  properly 
installed,  are  not  at  all  inisightly.  but  form  a  substan- 
tial support  for  the  fixture  and  serve  as  an  adecjuate 
insulation  between  the  fixture  canopy  and  the  iron  ceil- 
ing. In  some  cities  the  use  of  these  mats  is  compulsory 
on  all  ceilings.  They  are  a  useful  tlevice  and  serve  a 
double  purpose,  inasmuch  as  they  not  only  separate  the 
canopy  from  the  ceiling  but  they  have  a  tendency  to 
keep  any  short  circuit  or  canopy  fire  within  the  canopy. 

The  Dangers  of  Overloading. 

The  overloading  of  circuits  is  at  all  times  a  dangerous 
proposition.  If  you  replace  16  candle  power  lamps  by 
140  candle  power  you  increase  the  original  load  practi- 
cally nine  times.  As  the  temperature  of  any  conductor 
rises  with  the  increase  of  current,  this  causes  the  wire 
to  become  dangerously  red  hot,  therefore  igniting  the 
rubber  insulation,  which,  when  dry  is  very  inflammable. 
so  that  the  attributing  of  fire  to  this  cause  is  quite 
readily  understood. 

The  introducing  of  lead  wire  into  the  cut-outs  is  also 
a  point  involving  considerable  ri.sk.  This  is  one  of  the 
most  common  violations  of  electrical  rules  which  an 
inspector  comes  across,  and  it  is  no  common  sight  to 
see  an  entire  panel  board  with  all  the  cartridge  fuses 
replaced  by  bits  of  lead  wire.  The  only  recourse  for  an 
inspector  under  such  circumstances  is  to  lodge  a  strong 
protest  with  the  owner  of  the  premises,  so  that  he  will 
hold  his  electricians  responsible  for  complaints,  which 
may  be  made  by  the  electrical  inspector,  for  violations 
of  this  description. 

In  surveying  the  various  electrical  installations 
throughout  the  City  of  Toronto  during  the  past  year 
or  two,  we  have  removed  many  hundreds  of  defects 
caused  by  grounding  on  gas  pipes.  There  are  two  or 
three  difi'erent  ways  that  a  defect  of  this  nature  can  be 
productive  of  harm.  The  contact  between  the  wire  and 
the  pipe  may  produce  a  flash  sufficient  to  ignite  the  in- 
sulation of  the  wire  and  the  flame  spread  along  the 
wire  till  it  ignites  some  other  material.  The  flash  in 
this  case  would  probably  be  produced  from  the  wire  of 
opposite  polarity  being  more  or  less  grounded,  so  that 
when  it  touclied  the  pipe  the  result  would  be  equiva- 
lent to  a  short  circuit.  Another  form  of  danger  from  a 
defect  of  this  nature,  a  very  common  and  a  very  dan- 
gerous one  is  the  puncturing  of  a  hole  through  the  gas 
pipe  by  the  burning  of  a  small  arc  between  the  wire  and 
the  pipe.  This  small  arc  can  often  burn  for  hours  with- 
out being  noticed,  until  eventually  the  pipe  is  punctur- 
ed, when  the  gas  will  ignite,  setting  up  a  dangerous 
flame  which  will  very  shortly  ignite  any  inflammable 
material  within  reach.  An  insurance  inspector  is,  there- 
fore, always  perfectly  safe  in  strenuously  ob.jecting  to 
wires  being  in  contact  with  pipes. 

All  devices  intended  to  check  the  flow  of  electric 
current  are  known  as  "resistances,"  and  in  proportion 
to  the  amount  of  resistance  offered  and  to  the  amount 
of  current  thus  impeded  heat  is  produced.  These  re- 
sistances are  generally  composed  of  coils  of  high  resis- 
tance wire,  such  as  German  silver,  and  in  some  cases 
galvanized  iron.  If,  therefore,  these  coils  are  enclosed 
in  an  air  tight  box,  there  is  no  radiation  and  the  heat 
becomes  very  intense.  All  resistance  boxes,  such  as 
are  used  for  starting  of  motors  and  in  connection  wih 
moving  picture  machines  or  other  apparatus.  sIkhiIiI  lie 
enclosed  in  fireproof  cases  and  should  not  be  [)laci'(l 
upon  or  attached  directly  to  woodwork. 


It  is  marvellous  that  we  have  not  had  more  fires  in 
Toronto  than  we  have  had  from  wires  crossing  on  a 
liell  circut.  I  venture  to  say  that  we  have  had  many 
fires  from  this  cause,  the  evidence  having  been  destroy- 
ed, which  have  been  charged  up  to  spontaneous  com- 
bustion and  causes  imknown.  I  have  seen  the  result 
of  just  such  accidents  in  Toronto  during  my  two  or 
three  years  of  inspectorship.  Various  companies  in  the 
city  controlling  sigiial  wires  have  their  regular  net 
work  of  this  description  throughout  the  city  and  when 
I  first  brought  about  an  improvement  in  these  condi- 
tions and  reported  to  the  Association  that  steps  should 
be  taken  to  protect  our  interests  by  having  these  cir- 
cuits properly  fused  or  otherwise  modernized  where 
thej'  enter  buildings,  the  idea  of  fire  from  siich  a  cause 
was  strongly  scouted  by  the  telegraph  companies  in 
question.  However,  deeds  speak  louder  than  words  and 
the  fact  that  these  call  bell  wires  have  been  known  to 
produce  fires  is  the  best  evidence  that  they  should  be 
properly  fused  where  the.y  enter  buildings,  and  it 
would  be  always  perfectly  wise  and  justifiable  for  in- 
surance inspectors,  when  examining  risks  to  examine 
the  entrances  to  these  call  bell  wires  and  note  whether 
they  are  provided  with  fuses. 

Signal  wires  are  often  run  on  the  same  poles  with 
high  potential  circuits  and  having  been  up  for  many 
years,  have  little  or  no  insulation  quality.  In  heavy 
storms  they  are  very  liable  to  become  crossed,  so  that 
it  is  not  a  difficult  matter  to  understand  hoM'  necessary 
it  is  that  wires  should  be  properly  protected  where 
they  enter  buildings.  It  is  true,  as  stated  by  the  com- 
panies installing  these  wires,  that  the  current  which 
they  use  thereon  is  harmless,  but  the  danger  is  from 
the  stray  currents  with  which  they  are  liable  to  become 
charged. 

The  leaving  of  trolley  poles  on  the  wires  while  in  the 
car  barns,  is  one  of  the  greatest  dangers  to  be  encoun- 
tered with  street  car  property.  "^Tiile  a  car  is  on  the 
road  it  is  luider  the  care  of  the  motorman  and  conduc- 
tor, and  any  fire  occurring  is  very  quickly  discovered 
and  at  the  worst  can  only  burn  the  car,  whereas  if  it 
is  in  an  inflammable  car  barn  it  is  easy  to  see  how  far 
reaching  the  result  may  be. 

Contractors  Sometimes  Delinquent. 

We  have  often  had  arguments  with  delinquent  con- 
tractors on  the  subject  of  imtaped  joints  in  wooden 
moulding.  They  will  frequently  leave  a  joint  untaped 
and  unsoldered  in  wooden  moulding,  and  are  indignant 
because  we  remove  the  capping  from  the  moulding. 

The  absence  of  an  emergency  switch  is  rather  a  heavj' 
defect.  Synchronous  motors  draw  a  very  heavy  cur- 
rent when  starting  and  until  they  have  reached  their 
maximum  speed' and  synchronize  or  get  in  step  with  the 
supply  current,  they  are  a  heavy  load  on  the  circuit. 

In  a  wet  place,  rosettes  should  not  be  used,  but  a 
weatherproof  drop  should  be  connected  direct  to  the 
wires  witli  joints  well  soldered,  taped  and  compounded. 
Brass  sockets  or  fittings  of  an}^  kind  with  bare  metal 
connections  should  never  be  placed  in  damp  basement 
locations  or  where  subjected  to  corrosive  vapours. 

]\roving  picture  machine  fires  have  become  quite  com- 
mon. The  leads  upon  breaking,  produce  a  flash,  caus- 
ing molten  metal  and  sparks  to  fall  on  the  film,  which 
is  a  highly  combustible  material. 

A  fire  occurred  in  Toronto  in  the  moving  picture  the- 
atre, which  used  to  be  located  in  the  premises  formerly 
occupied  by  Morphy  the  jeweller.  It  was  a  case  where 
an  electric  wireman  installed  a  few  brass  goose  neck 
fixtures,    fortunate! v   outside   the   building   in    the   en- 
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trance  way.  Subsequent  to  the  inspection  on  the  inner 
part  of  the  work  some  of  these  fixtures  were  removed, 
examined  and  fovmd  to  be  properly  installed.  The  con- 
tractor staked  his  reputation  and  future  happiness  on 
it  that  the  balance  of  the  work  had  been  done  in  the 
same  manner;  that  he  did  it  himself  and  was  prepared 
to  take  an  oath  that  everything  was  entirely  satisfac- 
tory. After  the  short  circuit  was  discovered  and 
brought  to  his  attention  he  promptly  blamed  it  on 
one  of  his  wiremen,  quite  forgetting  that  he  had  pre- 
viously assured  us  that  he  did  it  all  himself  and  knew 
it  to  be  thoroughly  A-1  in  every  respect. 

Troubles   Caused  by  Grounding. 

Generally  speaking  the  word  "ground"  is  used  to 
imply  a  metallic  connection  between  electric  wires  and 
the  earth.  Gas  pipes,  water  pipes,  and  all  metallic  work 
such  as  beams,  soil  pipes,  and  metal  drain  pipes  are 
considered  as  "grounds"  and  when  a  wire  comes  in  con- 
tact with  any  such  place  it  is  known  to  be  grounded. 
In  one  case  no  bushing  was  provided  on  the  end  of  a 
conduit,  and  the  wire  was  allowed  to  cut  into  the  in- 
sulation. Such  a  thing  as  this,  in  Toronto  now.  is  pro- 
vided against  by  a  very  unique  device  known  as  a  con- 
dulet.  For  the  past  two  years  we  have  been  enforcing 
the  use  of  a  device  of  this  description  at  all  points 
where  wires  issue  from  a  conduit.  The  condulet  is 
merely  a  small  iron  bushing  at  the  end  of  the  pipe,  with 
a  porcelain  cover  provided  with  separate  holes  through 
which  each  wire  may  issue  from  the  pipe. 

I  have  known  wiremen  to  carefully  wrap  layers  of 
tape  over  a  bare  joint  and  neatly  compound  the  same 
and  have  it  completely  buried  in  either  wooden  mould- 
ing or  under  the  floor.  When  discovered  by  the  inspec- 
tor, they  have  stated  positively  that  it  was  only  tem- 
porary, and  curiously  enough  expect  us  to  believe  it. 
Wires  should  always  be  fastened  to  proper  insulating 
supports. 

Failure  to  cut  off  unused  service  wires  is  a  defect 
which ;is  liable  to  be  very  prevalent  in  a  large  city  and 
is  somewhat  difficult  to  overcome.  The  local  electric 
lighting  company  in  a  large  city,  especially  where  over- 
head service  wires  are  used,  install  many  himdreds  of 
these  services  and  it  frequently  occurs  that  premises 
are  vacated  and  unused  ends  of  wires  are  left  project- 
ing through  windows.  To  illustrate  the  danger  I  will 
mention  a  case  which  I  came  across  in  a  building  on 
Yonge  street.  A  250  volt  power  circuit  had  been  run 
through  the  front  walls  on  Yonge  street,  supplying 
power  to  a  small  motor  used  to  drive  machines.  The 
building  was  then  purchased,by  an  adjoining  business 
house  and  entirely  remodeled,  all  the  wires  inside  had 
been  pulled  out,  leaving  these  two  bare  ends  of  the  250 
volt  service  sticking  through  the  brick  wall.  I  found 
the  wall  furred  out  and  all  lathed  up  with  new  work 
and  these  bare  ends  left  buried  beliind  the  lathing. 
They  were  twisted  together  just  as  they  had  Ijceii  sliov- 
ed  out  of  the  way  by  the  lathers,  fortunately  the  bare 
metal  on  the  wires  had  not  come  together  and  short 
circuiting  had  been  prevented  merely  through  the  pro- 
tection of  the  insulation  on  the  wire.  These  bare  ends 
were  lial)le  at  any  time  to  short  circuit,  in  fact  it  was 
inevitable;  that  this  would  occur  at  some  period,  which 
would  have  ended  in  a  tire,  the  extent  of  which  it  would 
be  impossi])le  to  predict. 

Grounding  on  a  gas  meter  is  not  an  uncommon 
trouble  and  is  generally  the  result  of  ignorance.  Gas 
meters  are  of  course  groinided  and  when  any  contact 
is  made  between  the  meter  and  live  wires,  it  does  not 


take  much  of  an  arc  to  burn  a  hole  througli  the  meter, 
which  would  be  bound  to  ignite  the  gas.  I  saw  such 
an  occurrence  myself  here  last  winter,  which  unfortu- 
nately burnt  the  meter  man  considerably. 

There  are  a  great  many  defects  which  can  occur  in 
connection  with  an  arc  lamp.  In  one  particular  case 
the  carbon  holders  failed  to  adjust  themselves,  causing 
all  the  current  to  be  shunted  through  the  shunt  coil, 
developing  heat  and  causing  fire  in  the  wooden  ceiling. 
All  arc  lamps  should  be  hung  from  an  approved  ceil- 
ing hanger-board.  These  are  generally  made  of  porce- 
lain and  should  prevent  fire  from  commiuiicating  to  the 
ceiling.  They  must  be  used  in  all  cases  with  multiple 
arc  lamps. 

As  a  general  rule,  especially  in  elevator  motors,  the 
I'urrent  required  for  starting  is  very  much  higher  than 
the  maximum  riuining  load.  Sometimes  it  is  as  much 
as  double  or  treble,  so  that  in  all  elevator  motor  instal- 
lations the  wire  should  be  at  least  double  the  size  re- 
quired for  ordinary  stationary  motors.  The  result  of 
ignoring  this  is  the  creation  of  two  apparent  dangers. 
The  melting  of  solder  in  the  lug  or  connecting  terminal 
would  cause  a  higher  resistance  joint  or  sometimes  a 
loose  joint  which  sets  up  heat.  This  can  very  easily 
cause  the  molten  metal  to  fall  in  combustible  places. 
Again,  the  heat  travelling  very  rapidly  along  the  cop- 
per wire  would  quickly  destroy  the  insulation,  in  which 
case  the  wire  would  come  in  contact  with  the  metal  of 
the  pipe  and  cause  a  short  circuit.  A  condulet,  would 
probably  in  this  case  prevent  the  fire  for  some  time  any- 
way. The  method  heretofore  employed  of  protecting 
wires  where  they  issue  from  conduits  was  merely  to 
screw  a  smooth  iron  bushing  on  the  edge  of  the  con- 
duit, so  that  the  wires  would  not  lie  on  the  sharp  edge 
of  the  pipe.  The  superiority  of  the  condulet  is  that  the 
wires  issue  from  the  pipe  through  a  porcelain  face 
plate  which  separates  them  from  each  other. 

Old  and  Defective  Installations. 

Old  and  defective  installation  is  something  an  in- 
spection bureau  has  to  face  in  a  large  city,  especially 
when  the  work  of  overhaiding  old  installations  has  been 
taken  up  systematically  for  the  first  time.  We  have 
come  across  scores  of  just  such  installations  as  this 
during  the  past  two  years,  manj'  of  which  have  been 
entirely  rewired  while  others  have  been  more  or  less 
overhauled  to  leave  them  in  safe  condition.  Every 
installation  should  have  a  main  line  switch  placed 
where  readily  accessible  and  where  it  would  not  be 
liable  to  cause  more  harm  than  good.  By  this  I  mean 
tlio  main  line  switch  should  not  be  placed  where  rub- 
bish or  junk  is  piled  up  against  it,  and  every  installa- 
tion should  be  provided  with  main  cut-outs  of  the  car- 
tridge type.  Wooden  cut-out  blocks  are  now  practi- 
cally gone  forever  and  I  do  not  think  there  is  one  to- 
day in  the  City  of  Toronto.  During  the  past  month  in 
Toronto  we  unearthed  an  installation  where  ordinary 
bell  wire  was  used  and  the  wires  were  not  even  insu- 
lated from  one  another. 

It  is  important  to  call  attention  to  the  fact  that  no 
matter  how  good  cut-outs  may  be  they  should  not  be 
close  to  inflammable  material.  All  fuses,  good,  bad  or 
indifferent,  should  be  located  where  under  no  condi- 
tions they  can  communicate  fire. 

Flexible  cord  shonlil  not  be  permitted  except  where 
it  hangs  freely  in  the  air,  and  if  it  has  to  be  long  enough 
to  carry  around  it  should  be;  wliat  is  known  as  "rein- 
forced." 

The  conclusion  to  be  deducted  from  accounts  of  an- 
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thenticated  fires  is  that  electrical  installations  offer  a 
fire  hazard  under  almost  all  conditions,  and  no  matter 
how  good  the  installation  may  be,  the  handy  man  is  a 
menace.  There  is  no  doubt  that  a  good  many  fires  are 
attributed  to  electric  wires,  which  should  not  be.  At 
the  same  time,  iminspected  and  doubtful  electrical  in- 
stallations must  be  responsible  for  manj'  fires  of  un- 
known origin. 

I  also  believe  that  the  careless  and  indifferent  man- 
ner in  which  the  daily  papers  invariably  attribute  all 
fires  to  electric  wires  has  an  equal  tendency  to  create 
in  the  minds  of  careless  or  incendiary  persons  an  equal 


W.  H.  Eisenbeis,  New  Secretary  of  Toronto  Section  A. I.E. E. 

indifference  as  to  the  effect  of  their  actions.  When  the 
cause  of  fires  becomes  so  stereotyped,  the  incendiary  has 
a  feeling  that  he  can  always  receive  the  support  of  the 
press  in  his  contention  that  fires  were  caused  from  elec- 
tric wires. 

Mr.  W.  H.  Eisenbeis,  of  the  Canadian  Westing- 
house  Co.,  Ltd.,  has  been  elected  secretary  pro.  tern. 
of  the  Toronto  section  of  the  American  Institute  of 
Electrical  Engineers.  The  position  was  rendered  vacant 
by  the  removal  of  the  former  secretary,  Mr.  W.  G. 
Chace,  of  Smith,  Kerry  &  Chaee,  to  Winnipeg.  "Sir. 
Eisenbeis  will  make  a  most  acceptable  secretary  for 
the  section,  and  is  expected  to  do  much  towards  making 
the  coming  season  as  successful  as  any  on  record. 


Refilling'  Burned  Out  Lamps. 

The  refilling  of  burned  out  incandescent  lamps  is  a 
business  now  being  carried  on  with  gratifying  success 
by  the  Dominion  Electric  Co.,  St.  Catharines,  Ontario. 
The  managers  of  this  company,  who  are  exjicrienced  in- 
candescent lamp  makers,  aim  at  effecting  a  substantial 
saving  to  both  large  and  small  business  houses  and 
manufacturing  establishments  by  refilling  burn-outs  un- 
der a  guarantee  that  they  will  give  perfect  satisfaction. 
They  claim  that  their  refills  will  stand  all  the  tests  of 
new  high  grade  lamps  for  long  life,  candle  power,  volt- 
age, general  appearance,  and  all  round  efficiency,  and 
they  are  open  to  make  both  large  and  small  contracts 
for  this  class  of  work. 


The  authorities  of  Glace  Bay,  N.S.,  are  installing 
400  meters  in  connection  with  the  municipal  electric 
light  plant,  and  are  also  adding  about  three  miles  of 
transmission  lines  to  the  system.  F.  W.  Frizzel  is 
manager. 


Will  Take  Up  Consulting'  Engineering. 

Mr.  .J.  M.  liobertsou,  mechanical  superintendent  and 
superintendent  of  shops  for  the  Montreal  Light,  Heat  & 
Power  Company,  has  tendered  his  resignation,  to  take 
effect  at  the  end  of  September.  Mr.  Robertson  has 
lieeu  connected  with  the  Power  Companj'  or  its  pre- 
decessors for  more  than  thii'teen  years,  having  been 
appointed  assistant  electrical  engineer  of  the  Ro3"al 
Electric  Company  in  1895.  Aside  from  an  absence  of 
about  a  year,  during  which  time  he  was  in  charge  of 
the  electrical  and  mechanical  work  of  the  ilontreal 
Park  i  Island  Railway  Company,  he  has  been  connected 
with  the  company  continuously  since  that  time,  having 
during  this  period  been  identified  with  nearly  every  de- 
partment of  the  company's  business.  The  department 
in  which  his  work  is  perhaps  best  known  is  that  of  "al- 
ternating current  power  supply,"  which  he  took  charge 
of  at  its  inception,  and  for  the  great  development  of 
which,   he   has  been  largely  responsible. 

More  recently  Mr.  Robertson  organized  for  the  com- 
pany, a  "shops  department,"  in  which  is  manufactured 
practically  all  the  electrical  and  mechanical  apparatus 
and  supplies  required  by  the  company,  in  addition  to 
the  carrying  on  of  all  repair  and  testing  work  required 
by   the   many   branches   of  the   company's   business. 

Mr.  Robertson  intends  to  enter  the  consulting  engin- 
eering field  and  is  opening  an  office  in  Montreal,  where 
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he  will  undertake  engineering  work  in  either  the  me- 
chanical or  electrical  line.  His  wide  acquaintance 
throughout  Montreal  and,  in  fact,  throughout  Canada, 
coupled  with  his  acknowledged  ability  in  his  profession 
should  ensiu'e'  for  him  a  successful  career  in  his  new 
field. 


Wickes  Brothers,  machinery  manufacturers  anil 
dealers,  Saginaw,  Mich,  have  favoured  us  with  their 
monthly  stock  list  of  boilers,  engines,  dynamos,  motors 
and  machinery.  The  list  reveals  the  fact  that  they 
manufacture  a  great  variety  of  useful  machines  and  that 
their  prices  are  exceptionally  interesting. 


The  contract  has  been  awarded  by  the  B.  C.  Electric 
Company  for  the  installation  of  a  turbine  water  wheel  of 
11,000  horse-power.  John  McDougall,  Montreal,  se- 
cured the  contract.  This  is  part  of  the  company's 
scheme  to  increase  its  power  at  a  cost  of  $300,000. 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS  : 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

stances warrant  other  action. 

2.  Questions    to  be  answered  in  any  specified  issue,  should  be  in  our  hands  by 

the  close  of  the  month  preceding  publication. 

3.  Questions  should   be   confined   to  subjects  of  general  interest.     Those  per- 

taining to  the  relative  value  of  different  makes  of  apparatus,  or  which 
for  intelligent  treatment,  should  be  placed  in  the  hands  of  a  consulung 
engineer,  cannot  be  considered  in  this  department. 

4.  To  avoid  trouble  and  unnecessary  delay,  correspondentsshould  state  their 

questions  clearly,  so  that  there  can  be  no  possiole  doubt  as  to  the  infor- 
mation required. 
5      In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 


Question  No.  1. — (a)  What  is  the  correct  way  to 
ground  the  secondaries  of  a  two-wire  transformer?  (b) 
Explain  how  grounding  the  secondaries  protects  them 
from  high  tension  cuiTents  ?  (c)  A  500  D.C.  railway 
generator  gives  trouble  at  commutator.  When  it  is 
newly  turned  up  and  sandpapered  it  commutates  beau- 
tifully, but  after  running  about  two  weeks  or  so  it 
sparks  so  badly  that  it  has  to  be  turned  again.  The 
bars  are  rough  and  black  at  different  places  on  com- 
mutator. Tests  show  that  there  are  no  bad  connec- 
tions between  bars  and  winding.     Please  explain   this. 

Answer. — (a)  A  very  satisfactory  ground  for  trans 
former  secondaries  is  obtained  by  using  standard 
ground  clamps,  which  can  be  obtained  from  any  sup- 
ply house,  using  a  water  pipe  as  the  ground,  and  tak- 
ing care  that  it  is  scraped  clear  of  all  rust  or  other  cor- 
rosion before  the  clamp  is  put  in  place.  If  water  pipes 
are  not  to  be  had,  bury  a  copper  or  iron  plats,  the  for- 
mer preferred,  in  the  earth,  making  sur^  that  it  is 
down  far  enough  so  as  to  be  always  surrounded  l)y  mois; 
earth.  Its  surface  can  be  increased,  and  the  device 
thus  made  miore  effective,  by  bedding  the  jjlate  in 
coke.  A  similar  plate,  or  any  old  casting  of  reasonable 
size  thrrnvn  into  a  lake  or  river,  makes  a  fair  ground, 
though  scarcely  as  satisfaft"ry  as  a  water  pipe.  Plain 
iron  jiipe,  driven  down  beside  a  pole,  or  a  coil  of  wire 
underneath  the  butt  of  the  pole,  are  also  sometimes 
used,  but  the  difficulty  with  them  is  that  their  sur 
face  area  is  not  very  great,  besides  which  they  may 
not  be  down  far  enough  to  strike  permanently  mois! 
earth,  thus  making  the  resistance  of  the  ground  much 
higher  than  it  should  be.  The  connection  betweeii 
the  secondaries  and  the  plate  should  be  as  short  as 
possible,  it  should  be  run  with  as  few  bends  and  turns 
a.s  possible,  it  should  be  strong  mechanically  and  of 
low  resistance  electrically,  say  No.  4  or  No.  6  at  1 'ast, 
and  larger  for  groups  of  big  transformers,  it  should 
be  soldered  to  both  the  secondary  and  the  plate,  and 
should  not  be  run  through  iron  guard  pipss  unless 
soldered  to  them  at  both  ends.  .  Connect  the  ground 
wire  to  either  side  of  the  secondary  of  two-wire  trans- 
formers,  and  to  the  neutral  in  three-wire  work. 

(b)  Grounding  the  secondaries  does  not  protect 
those  secondaries,  in  fact  if  anything  it  puts  a  bigger 
strain  upon  them,  but  it  does  p  otect  anyl  ocly  who 
might  happen  to  come  in  contact  with  them  from  the 
effects  of  any  connection  which  there  might  b3  between 
them  and  the  high  tension  primary.  If  the  primary 
and  secondary  should  become  crossed,  and  the  sec- 
ondary were  ungrounded,  anybody  touching  it  would 
be  across  the  full  primary  potential,  assuming  that  he 
were  standing  on  the  ground,  as  is  usually  the  case. 
This  would  likely  mean  death,  but  if  the  secondary 
were    grounded,    he    would    cither    be    sliortcircuitcd    by 


the  ground  wire,  if  it  was  connected  to  that  side  of  the 
circuit  which  he  touched,  and  would  therefore  get  no 
shock  at  all,  or  else,  if  the  ground  wire  were  on  the  sec- 
ondary wire,  he  would  get  a  110-volt  shock.  As  a  mat- 
ter of  fact,  he  would  get  this  shock  at  any  time  that 
he  touched  that  secondary,  irrespective  of  whether  or 
no  it  was  crossed  with  the  primary,  but  with  a  good 
ground  on  the  secondary  no  cross  between  it  and  the 
primary  can  raise  its  potential  more  than  110  volls 
above  ground,  which  is  the  important  point  to  guard 
against. 

(c)  Questions  like  this  are  very  hard  to  answer  with- 
out seeing  the  machine  itself,  but  we  would  suggest 
that  perhaps  some  of  the  commutator  bars  are  loose. 
This  can  be  detected  by  tapping  with  a  hammer,  the 
remedy,  of  course,  is  to  tighten  the  rings  until  all  the 
bars  are  clamped  firmly,  though  possibly  you  may  have 
to  put  in  some  new  mica  packing  as  well.  We  would 
also  suggest  that  you  investigate  the  type  of  Iirush  you 
are  using,  and  see  if  it  is  suitable  for  this  work.  Fur- 
ther, it  may  be  that  the  design  of  the  machine  is  such 
that  the  commutation,  under  varying  loads,  is  not  as 
good  as  it  should  be,  sometimes  the  horns  of  the  field 
poles  can  be  cut  off  for  an  inch  or  so  with  advantage, 
at  the  same  time  increasing  the  thickness  of  the 
brushes. 


Question  No.  2. — We  are  running  a  60-cycle  110- 
volt  10  h.p.  induction  off  a  two-phase  circuit,  using 
two  single  phase  meters  for  measuring  the  power  used. 
Sometimes  one  of  the  meters  runs  backwards.  Would 
you  please  explain  this?  I  understood  that  this  effect 
was  possible  on  a  three-phase  circuit,  but  did  not  know 
that  it  ever  was  found  on  a  two-phase  line  ? 

.\nswer. — The  reason  for  this  is  probably  a  ditfcr- 
ciice  between  the  voltages  of  the  two  phases.  'i'bis 
ditj'ci-cncc  in  volUige  causes  more  current  to  flow  in  one 
leg  than  in  the  other,  the  larger  current,  through  its 
tijinsfornicr  effect  upon  tiie  secondary,  causing  a  lit- 
tle power  to  be  sent  Iiack  into  the  line  througli  the 
low  voltage  phase,  this,  of  course,  making  the  watt- 
meter on  that  i)hase  run  backwards.  Tlic  effect  is 
most  nuirkcd  at  low  jiower  factors,  which  means  at 
times  of  light  loads.  The  remedy,  if  you  consider  the 
matter  serious  enough  to  rcquir-  a  renicdv,  i-;  to 
equalize  the  voltages  on  the  two  i)liases  or  to  put  in  a 
polyphase  meter. 


Question  No.  3.^-Can  you  give  me  a  cheap  plan 
for  bra/ing  or  welding  by  electricity  on  bicycles  and 
other  small  work;  could  it  be  run  on  an  arc,  or  incan- 
descent circuit,  or  what  size  of  dynamo  would  be  re- 
quired ? 

Answer.  -W'c  do  not  know  of  any  such  ajiparatus 
being  on  the  market,  though  the  'l'liom])soii  Electric 
Welding  Co.,  whose  address  we  believe  is  Lynn,  Massa- 
chusetts, might  possibly  be  able  to  give  you  some 
information  that  would  be  of  use.  Outside  of  their 
special  designs,  principally  machines  for  electrically 
welding  metal  liooi)s  and  other  small  articles,  and  the 
jirocesses  developed  by  the  larger  electrical  manufac- 
turing companies  for  their  own  use,  also  electric  bond- 
ing, wo  do  not  know  of  anything  being  douj!  in  this 
line.     Perhaps  some  of  our  readers  could  help  us. 

Regarding  the  amount  of  energy  required,  we  would 
judge  that  it  would  bo  comparatively  little,  say  not 
exceeding  two  or  three  kilowatts  at  the  outside. 
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New  Dean  of  Engineering'  School  for  Univer- 
sity of  New  Brunswick. 

Mr.  E.  A.  Stone,  the  recently  appointed  dean  of  the 
Engineering  School  of  the  University  of  New  Bvnns- 
wick  at  Fredericton,  was  born  in  Charlottetown.  P.E.I.. 
in  1870,  and  was  educated  at  :\Iontreal.  He  graduated 
at  McGill  University  in  1891,  as  gold  medalist  in  civil 
engineering,  obtaining  his  degree  of  B.A.Sc.  with  hon- 
ors. In  1894  he  obtained  his  degree  of  I\Iaster  of  En- 
gineering. ]\Ir.  Stone  has  been  engaged  in  the  follow- 
ing positions:  1891,  railroad  construction  for  the 
C.P.R. ;  1892  to  1894.  designing  special  track  work  for 
the  Montreal,  Toronto  and  other  electric  railway  sys- 
tems; 1894,  construction  of  the  Montreal  Park  &  Island 
Railway;  1895  to  1899.  designing  and  inspecting  rail- 
road bridges  on  staff  of  the  chief  engineer  of  the  C.P.R. ; 
1899  to  1902,  designing  and  constructing  an  electro- 
chemical plant  for  the  manipulation  of  chloride  of  lime 
and  caustic  soda  by  a  patented  processs  for  the  eleetro- 


E.  A.   Stone,   B.A.Sc,  M.E.,  New  Dean  of  Engineering, 
University  of  New  Brunswick. 

lysis  of  brine  at  Sault  Ste.  Marie ;  1902  to  1907,  assistant 
structural  engineer  for  the  Canada  Foundry  Co.,  en- 
gaged in  superintending  the  designing  of  railroad  and 
highwaj^  steel  bridges  and  steel  buildings ;  1907,  pro- 
fessor of  civil  engineering  at  Dalhousie  College,  Hali- 
fax, Mr.  Stone  is  a  member  of  the  Canadian  Society 
of  Civil  Engineers,  and  of  the  Society  for  the  Pro- 
motion of  Engineering  Education  and  has  written  sev- 
eral interesting  engineering  papers. 


The  Billing-Coonan  Co.,  Ltd.,  electrical  engineers 
and  contractors,  have  opened  an  office  at  424  Union 
Bank  building,  Winnipeg.  Both  principals  in  this  firm 
were  formerly  with  the  Canadian  Westinghouse  Co. 

The  Dominion  Government  has  awarded  the  con- 
tract for  the  whole  of  the  steel  work  at  St.  Andrew's 
locks  to  the  Canada  Foundry  Company  and  the  Can- 
adian General  Electric  Company.  The  contract  amounts 
to  nearly  $600,000,  and  includes  all  steel  work  on  the 
locks,  dam  and  bridge,  together  with  the  steam  and 
electrical  installations  for  lianrlling  the  curtain  locks. 


Sparks. 

The  Lyons  Electrical  Company  is  installing  a  large 
generator  in  its  plant  at  Burford,  Ont.,  for  the  purpose 
of  improving  the  lighting  service  in  that  village. 

The  newly  organized  Standard  Construction  Company 
are  awaiting  favourable  conditions  to  extend  the  Wind- 
sor, Essex  and  Lake  Shore  Electric  Railway  from  Leam- 
ington  to  Tilbury. 

The  Toronto  Railway  Company  have  just  placed  an 
order  with  the  British  Insvdated  &  Helsby  Cables,  Ltd., 
Montreal,  to  supply  and  install  the  three-core  extra 
high  tension  feeders  in  connection  with  their  new  exten- 
sions. The  same  firm  have  received  a  contract  from  the 
B.  C.  Telephone  Company  for  over  forty  miles  of  air 
space  telephone  cables,  ranging  in  size  from  400  pair 
to  25  pair. 

The  new  dam  at  the  Orillia  power  plant,  at  the 
Ragged  Rapids,  which  has  been  imder  construction  for 
three  seasons,  was  put  into  use  for  the  first  time  last 
month.  This  is  the  third  dam  the  town  has  built  at 
the  rapids.  The  present  dam  is  a  most  substantial  ce- 
ment structure,  built  from  the  most  improved  plans, 
and  under  the  most  careful  supervision.  It  has  cost 
the   town    $70,000. 

The  city  council  of  Nelson,  B.C.,  have  decided  to 
reduce  the  price  of  electricity  for  lamps  supplied  from 
the  municipal  plant.  The  new  rates  will  be  as  follows : 
First  50  k.w.,  12  cents  per  k.w.  hour;  second  .50  k.w.,  11 
cents;  next  100  k.w.,  10  cents:  next  200  k.w.,  9  cents; 
next  300  k.w.,  8  cents;  next  300  k.w.,  7  cents;  next 
500  k.w.,  6  cents;  next  500  k.w.,  5  cents,  and  all  over 
2,000  k.w.,  4  cents.  A  discount  of  ten  per  cent,  will 
be  allowed  on  all  accoxmts  paid  before  the  15th  of  the 
month.     G.   H.   Bolton  is  City  Clerk. 

Mr.  David  Wilson,  formerly  engineer  in  charge  of 
the  city  of  London  Electric  Lighting  Company's  works 
and  now  with  the  firm  of  Babcock  &  Wilcox,  Oriel 
House,  Farringdon  street,  London,  Eng.,  visited  Canada 
recently  in  the  interests  of  the  company.  He  looked 
into  a  number  of  propositions  in  Canada  and  enquired 
into  the  demand  for  the  company's  products  in  this 
country.  During  his  visit,  Mr.  Wilson  paid  particular 
attention  to  the  power  development  stations  in  Canada, 
especially  those  which  are  run  by  steam 

The  B.  C.  Electric  Company  will  expend  about 
$112,000  upon  capital  accoxmt  during  the  present  year, 
dating  from  July  1st  last.  .\n  announcement  was  made 
some  time  ago  that  this  would  total  over  $100,000,  and 
at  a  recent  meeting  of  the  officials  of  that  company  in 
Vancouver  it  was  passed  as  follows: — Cemeterv  exten- 
sion, $35,000:  lighting  extension,  $30,000;  railway  feed 
ors,  $15,000:  new  buildings,  $12,000:  relaving  'tracks. 
$10,000;  Gorge  Park,  $10,000:  total,  $112,000.  In  ad- 
dition to  this  there  will  be  an  appropriation  for  addi- 
tional  rolling   stock. 

Hon.  Adam  Beck,  Chairman  Hydro-Electric  Power 
Commission,  took  tenders  until  September  28th  for  the 
supply  and  erection  of  63,500-volt  single  phase  or 
110, 000- volt  three-phase  transformers  for  operation  of 
the  Commission's  110,000-volt  transmission  system  and 
for  the  manufacture,  supply  and  erection  complete  of 
the  switching  and  indicating  apparatus  for  the  110,000- 
volt  transformer  stations.  .Apparatus  required  for  the 
following  high  tension  transformer  stations :  Niagara 
Falls,  step-up  transformer  station,  Toronto,  London, 
Dundas,  Guelph,  Preston,  Berlin,  Stratford,  St.  Marys. 
Woodstock,  Brantford  and  St.  Thomas  step-down  sta- 
tions. We  are  informed  that  the  awards  will  be  made 
in  three  or  four  weeks. 
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Alg'oma  Pow^cr  Company's  Plant. 

The  AlgoQia  Power  tTompany  (head  oflBce,  Berlin. 
Out.)  are  now  completing  the  construction  of  their 
power  plant  at  JMiehipicoten  Falls,  Ontario,  and  at  the 
.=iame  time  are  trebling  the  capacity  by  installing  a  sec- 
ond unit  of  1.000  horse-power  and  a  third  of  400  horse- 


Algoma  Power  Co.     Power  Station. 

power   as    well     as    a    separately    driven    exciter   of    12.5 
horse-power  for  the  whole  station. 

This  company's  plant,  although  not  com]iletely  fin- 
ished, started  commercial  operation  in  January  this 
year,    having    several    gold    mines    in    the    ]\lichipicoten 


?feT 


I      ^ 


Algoma  Power  Co.     Wood  Stave  Flume. 

district  as  its  first  customers.  In  August  a  contract  was 
entered  into  with  the  Lake  Superior  Corporation  for 
the  supply  of  electric  power  for  operating  its  Helen  iron 


mine.  This  entails  the  immediate  construction  of  a  12- 
mile  transmission  line  from  the  power  station,  and  the 
installation  of  electrical  equipment  in  the  mine  of  over 
1,000  horse-power  in  motors,  as  well  as  the  new  generat- 
ing apparatus  at  the  power  station.  The  contract  for 
the  supply  to  the  Helen  mine  provides  that  all  connec- 
tions and  current  be  ready  by  December  1st  next,  and 
the  power  is  to  be  supplied  24  hours  per  day.  The  con- 
tract is  for  a  period  of  ten  years. 

The  Algoma  Power  Company  have  purchased  the 
1  lectrical  equipment  for  both  the  Helen  mine  and  the 
))Ower  station,  and  also  a  portion  of  the  hydraulic  ap- 
paratus from  Allis-Chalmers-Bullock  Co.,  of  Montreal, 
the  only  firm  in  Canada  to  build  complete  hydro- 
electric plants  and  who  are  installing  this  plant : 
and  the  remainder  of  the  hydraulic  equipment  from  the 
Jenckes  Machine  Co.,  of  Sherbrooke,  Que.  The  trans- 
mission line  is  now  under  construction  by  the  company's 
own  force.  The  power  imit  will  consist  of  a  1,000  horse- 
power single  horizontal  turbine  water  wheel  direct  con- 
nected to  a  flOO  K.W.  alternating  current  generator. 
For  the  exciter  unit  there  will  be  a  60  K.W.  direct  cur- 
rent generator  direct  connected  to  a  110  horse-power 
turbine.  Transformers  will  reduce  the  current  fi-om 
10,000  volts  to  600  volts.  A  large  portion  of  the  power 
will  be  used  to  operate  the  present  mining  plant,  which 
will  be  changed  from  steam  to  electric  drive  bv  motors. 

J\lr.  C.  H.  Mitchell,  Traders  Bank  tiuilding,'  Toronto, 
is  the  engineer. 


Trade  Notes. 

The  PiOgers  Electric  Company  have  removed  from 
134  King  street  w-est  to  145  Queen  street  west,  Toronto. 

The  Jones  &  Moore  Electric  Company  are  now  located 
in  their  new  factory  at  296-300  Adelaide  street  west, 
Toronto. 

It  is  reported  that  Philip  Lahee,  electrical  contractor, 
Montreal,  has  made  an  assignment  with  liabilities 
amounting  to  $44,463. 


The  contract  for  new  machinery  for  the  electric  light 
plant  at  Wingham.  Ont.,  has  been  awarded  by  the  town 
council  to  the  Canadian  General  Electric  Company,  at 
$4,850. 


Smith,  Kerry  &  Chace,  consulting  engineers,  To- 
ronto, have  received  instructions  from  the  city  of  Nel- 
son, B.C.,  to  prepare  plans  and  specifications  for  the 
construction  of  extensions  to  its  hydro-electric  plant 
on  the  Kootenay  river,  involving  machinery  for  a  second 
unit  having  a  capacity  of  1,000  k.w.,  also  transmission 
circuit  and  equipment  for  sub-station. 


Canal  and   Foicbay. 


The  Electric  Repair  &  Contracting  Co.,  one  of  the 
leading  electrical  concerns  of  the  city  of  Montreal,  have 
removed  their  offices  and  factory  from  No.  101  lia- 
gaucheticre  street  west,  where  they  were  located  for  a 
luimber  of  years,  to  No.  119  Lagauchetiere  street  west. 
Their  new  premises  contain  ample  space  for  the  re- 
(juirements  of  their  constantly  growing  business,  and 
they  have  erected  a  factory  and  machine  shop  where  the 
lieaviest  class  of  apparatus  can  be  handled  with  facility 
and  despatch,  while  ample  provision  has  been  made  for 
tlic  handling  of  the  lighter  class  of  work. 

The  company,  as  its  name  implies,  takes  contracts 
for  all  classes  of  electrical  work.  The  members  of  the 
firm  are  electrical  experts  and  have  built  up  a  large 
business  as  contracting  electrical  engineers,  adjusters  and 
ajjpraisers  and  dealers  in  electrical  apparatus,  both  new 
and   second  hand. 
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New  Hig'h  Speed  Air  Compressor. 

An  interesting  exhibit  at  the  Canadian  National  Ex- 
hibition was  a  new  Eeavell  High  Speed  Air  Compressor. 
As  shown  in  the  sectional  illustration  on  this  page,  the 
Eeavell  compressor  has  four  cylinders  arranged  radially 
in  a  circular  shaped  casing.  Each  of  the  four  cjlinders 
is  fitted  with  a  trunk  piston,  and  the  four  connecting 
rods  are  all  driven  by  a  common  crankpin.     The  casing 


cause  the  compressor,  owing  to  the  pressure  being  al- 
ways in  one  direction,  can  be  run  at  relatively  righ 
speed. 

The  section  through  the  shaft  bearing  and  casing 
shows  clearly  the  circumferential  delivery  port.  The 
section  through  the  cylinders  shows  a  small  balance  or 
pilot  piston  which  is  fitted  to  the  larger  sizes  of  these 
single  stage  compressors,  in  order  to  obtain  the  constaTit 


Section  of  Standard  Belt-drive.n  Singi.e-Stage  Air  CoMrRESsoR. 


contains  an  annular  space  through  which  the  cylinders 
pass,  and  which  is  used  as  a  water  jacket.  Each  cylinder 
forms,  as  it  were,  a  separate  single-acting  compressor, 
and  as  they  all  deliver  into  a  common  delivery  passage, 
a   practicality  continuous  deliverj-  of  air  is   secured,    be- 


thrust  which  is  the  special  feature  of  this  compressor, 
as  it  ensures  silent  working,  even  after  wear  has  taken 
place. 

The  compressor  has  no  section  valves,   air  being  ad- 
mitted above  each  piston  bj'  means  of  a  port  in  the  lat- 


Place  your    Grandfather's    Bridge   on    the    Scrap    Heap    and    use    a    BRIDGE    MEGGER. 
Instantaneous  direct  reading  results  at  working  pressure,   which  is   generated  bv  constant 

voltage.     Will  measure  accurately  THE   RESISTANCE  OF  AN   INDCCTIVE    COH,. 
INKLESS     RECORDING    Voltmeters,    Ammeters,     Wattmeters,     Frequency    and     Power 

Factor  Meters.      No  paper  friction.      No   blots. 
Portable  Instruments  for   A.  C.   and   D.  C.    combined. 

STOCK   IN  TORONTO 

J.  F.  B.  Vandeleur,  3  Dineen  Building,  Toronto 
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ter,  which  coincides  with  a  similar  port  iu  tlie  top  of 
each  connecting  rod,  during  the  suction  stroke ;  and 
near  the  end  of  this  stroke  the  piston  overruns  the  ports 
cut  through  the  cyhiTder  wall,  as  shown,  thus  making 
direct  communication  between  the  cylinder  and  the  in- 
side of  the  compressor  casing,  which  is  arranged  to  form 
a  suction  chamber.  This  feature  alone  results  in  a  gain 
of  at  least  five  per  cent,  in  the  volumetric  efficiency, 
as  compared  with  compressors  having  spring-loaded 
valves ;  the  cylinders  being  filled  with  air  at  atmospheric 
pressure  at  each  stroke,  instead  of  a  reduced  pressure 
due  to  the  resistance  of  the  valve  springs. 

A  special  feature  about  the  coastruction  of  this 
Qiiadruplex  Compressor  is  the  simplicity  of  construction 
and  the  ease  with  which  the  machine  may  be  dissected 
for  examination  or  repair;  for  on  removing  the  nut 
which  retains  the  end  cap  on  the  crankpin,  the  whole 
of  the  connecting  rods  and  pistons  can  be  removed 
without  the  use  of  a  spanner.  The  connecting  rods  are 
of  forged  steel  and  the  gudgeons  of  hard  cast  iron  ac- 
curately ground.  The  arrangement  of  cylinders  in  this 
compressor  makes  it  particularly  suitable  for  electric 
driving.  The  torque  on  the  shaft  is  practically  contsant, 
and  this  enables  the  motor  to  work  efficiently  and  with- 
out sparking.  In  small  machines  a  standard  high-speed 
motor  is  used,  and  the  compressor  is  driven  by  gear 
wheels. 

These  machines  for  mining  work  are  frequently  fitted 
with  wheels  attached  directly  to  the  bed  to  make  the 
w'hole  machine  portable.  Larger  machines  have  motors 
of  a  slow'-speed  type,  so  that  they  may  be  directly 
coupled  to  the  compressor,  enabling  gears  to  be  dis- 
pensed with.  There  are  then  only  two  bearings  for  the 
motor  and  compressor  together,  the  field  magnet  cast- 
(('ontiiuu'il  on  Paj^e  36. ) 


Albert    W.    Vivian,    electrical    contractor, 
Street,  Toronto,  has  made  an  assignment. 


Yonge 


MOONLIGHT  SCHEDULE    FOR  NOVEMBER. 

(  Courtesy  of  the  National  Carbon  Company,  Cleveland,  Ohio. ) 
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•■lNSUL.\TOR."    MONTREAL 
Codes:    A.  L   AND   WE.STERN  UNION 


Capital  $7,300,000.00 


Telephone  : 
MAIN   1521,   MONTREAL 


British  Insulated  &  Helsby  Cables 

Limited 

Contractors  to  H.  M.  Government,  War  Office,  Admiralty,  also 
to  the  Principal  Corporatlon.s  in  the  British  Isles  and  Abroad  for 
Klectric,  Traction,  Power,  Lightings,  Telephone  and  Telegraph 
Kquipments.  Also  Manufacturers  of  Paper,  Lead  Covered, 
Rubber,  Gutta-percha  and  Bitumen  Insulated  Cables  ;  Flexible 
Cord,  Cotton  Covered  Wires,  etc.,  etc.  Also  Junction  Boxes, 
Section  Pillars,  Overhead  Tramway  Gear,  Bonds,  Switchboards, 
Meters,  Telephone  Instruments,  Exchange  Equipments,  Batter- 
ies, Insulators,  Fire  Alarm  and  Police  Equipments,  Railway 
Signals,  Blocks,  etc.,  etc. 

Head  Office  for  Canada,    United   States   and    Mexico : 

BRITISH  INSULATED  &  HELSBY  CABLES,  Limited 

LAWFOKD  GRANT.^  Powcr  Building        -        MONTREAL 
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New  Hig-h  Speed  Air  Compressor. 

(Continued  from  page  i")). 

ings  being  bolted  direct  to  the  bed-plate  which  carries 
the  compressor,  while  the  commutator  is  built  up  on  a 
sleeve  and  fits  on  to  the  compressor  shaft.  For  high 
pressure  two  or  more  of  the  cjlinders  are  put  in  series 
with  iutercoolers  placed  in  between  so  as  to  divide  the 
work  of  compression  into  a  number  of  stages,  depending 
on  the  final  delivery  pressure.  These  machines  are 
also  made  of  the  three-stage  type,  for  pressures  up  to 
2,000  pounds  per  square  inch. 


The  negotiations  which  Mr.  Jas.  A.  Boss,  M.P.P., 
has  been  carrying  on  with  capitalists  in  Toronto  for 
the  construction  of  the  Dunnville,  Wellandport  &  Beams- 
ville  Electric  Railway  are  reported  to  have  been  suc- 
cessful, and  a  by-law  to  guarantee  bonds  to  the  amount 
of  $30,000  will  be  submitted  to  the  ratepayers  on  Oc- 
tober 12th. 


Sparks. 

The  ratepayers  of  Nelson,  B.C.,  have  approved  a  by- 
law to  raise  $85,000  for  the  installation  of  a  second  unit 
at  the  power  station. 

The  B.  C.  Electric  Railway  Company,  Ltd.,  Van- 
couver, have  awarded  the  John  ^IcDougall  Caledonia 
Iron  Works,  of  Montreal,  the  contract  for  the  supply 
and  installation  of  a  Doble  impulse  waterwheel  at  Lake 
Buntzen,  the  equipment  to  be   11,000  horse-power. 

Mr.  Marconi  anived  in  New  York  a  few  days  ago.  His 
object  now  is  to  complete  and  perfect  the  service  be- 
tween Canada  and  the  other  side.  He  said:  "We  have 
experienced  great  difficulty  with  the  land  lines  from 
Canada,  and  want  to  get  a  big  station  nearer  to  New 
York.  What  we  intend  to  do  is  to  perfect  the  station 
at  Cape  Cod  for  receiving  transatlantic  messages  there." 
Mv.  Marconi  said  that  the  Cape  Cod  work  probably  will 
be  completed  by  Christmas.  Then  his  attention  will  be 
given  to  wireless  work  on  the  Pacific  side  of  the 
continent. 


MOTORS 

Direct  Current  — in  the  bes 
and  one  40    H.   P.     COPP. 


.SON    &    CO., 


Great    Western    Railway 
of  England 

Industrial  Sites 


sites  suitable  for  the  establishment  of  Factories  and 
Works  are  available  adjoining  the  Great  Western  Rail- 
way, within  easy  access  of  the  principal  ports.  Coal  and 
Irontields,  and  Industrial  centres. 

Particulars  of  such  sites  and  of  the  Company's  arrange- 
ments for  Siding  Facilities,  Conveyance  Rates,  etc..  etc.. 
may  be  obtained  from  the  Chief  Goods  Manager,  Mr.  T. 
H.  Rendell.  Paddington  Station,  London.  W . 

J.VMES  C.  INGLES, 


Electrical    Engineer    Wanted 


Used  to  design  of  .' 
ors.  Must  have  held 
an  be  worked  up  by  the  right 


&  n.  c. 

positit 


ors  and  genera 
A  good  positior 


Do  You  Want 
To  Sell 

sefond-haud  luachinery  of  any 
kind!-'  Many  a  central  station 
manager  has  one  or  more  ma- 
chines for  whicli  lit'  has  no 
further  u.se. 


Somebody  Wants 
To  Buy 


just  such  machines.  You  can  get 
in  touch  with  that  somebody  by 
advertising  in  the  "Wanted  and 
For  Sale"  Cohmni  of  the 
Klkctrical  News.  The  expense 
is  trifling. 


KSTABLISIIED  1849. 

BRADSTREET'S 

Capital   and   Surplus.  S'ooo.ooo. 


Executive  Offices: 
\os.  346  and  348  Broadway.  New  Vork  City  U.S  A 

THE  BRADSTKEET  COMPANY  gatheis  infor- 
mation that  reflects  the  financial  condition  and  the 
controlling  circumstances  ot  ever\  seeker  of  mercan- 
tile credit.  Its  business  may  be  dt-fined  as  of  the  mer- 
chants, by  the  merchants,  tor  the  merchants.  In 
procuring,  verifying  and  promulgating  intormation 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  only  by  reputable  wholesale, 
jobbing  and  manufacturingconcerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  oi  its  offices.  Cor- 
respondence invited. 

THE  BRADSTKEET  COMPANY. 
Offices  IN  Ca.napa:  Halifax.  N.S  ;  Hamilton.  Ont  ; 
London.  Ont. ;  Montreal.  Que. ;  OtUwa.  Ont.;  Que- 
bec, Que. ;  St.  John.  N  B  ;  Toronto.  Ont. ;  Vancou- 
Aer.  B.C. ;  Winnipeg.  Man. ;  Calgary.  Alta. 
THOS    C    IRVING. 
Gen.  Man.  Western  Canada.Toronto. 
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General  Electric  Co.  of  Sweden 


MsLnufacturers  of 

Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.  Electrical  Hoists.  Direct-Current  Generators  and 
Motors,  all  types  and  Sizes. 


KILMER  &  PDLLEN,  McKinnon  Bdg.,  TORONTO 
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Fibre  -  Pressboards  -  Insulating  Papers 


^^  Sterling''  Varnishes 
J.  A.   Dawson  &  Company 

street  Railway  and  Electrical  Supplies 
WINNIPEG  -  -  MONTREAL 


EWJRJMWDRS 
llPmADIAN  INDUSTRIES 

CANADIAN  GENERAL  ELECTRIC  CO. 


Toronto  Montreal  Ottawa  Halifax  Winnipeg  Vancouver  Rossland 


Carbolineum 


Ideal  Wood  Preservative 


PREVENTS  ROT  AND  DECAY  IN  WOOD 

Invaluable  for  Tclupluiiic  Poles,  ShinKll:^,  Fciuc  Posts. 
Railway  Ties.  Paving  Blocks  and  all  Wooden  Structural 
Work.  ■     Cheap    as     Paint     and     as     Easily     Applied. 

Carbolite  Carbolineum  Co.,  Limited 

59  Yonge  Street,  TORONTO 


Michigan  White  Cedar 

Will    Outlast    All    Other    Kinds 

(id  (lui-  Piiccs.  We  can  till  all  sized  ortlcis 
liciiii  out-  own  slock.  150,000  ON  HAND 
'I'wi'iity-eight  years  luivc  wc  Ihcm  iiincluccis. 

W.  C.  Sterling  (b  Son  Co. 

Principal  Office:     MONROE,  MICHIGAN 

Yards  :    Bay  City,  Omer,  Boyne  Falls,  Cass  City  and  Monroe 
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Sparks. 

Fire  at  tlie  municipal  electric  light  station  at  Brock- 
ville,  Out.,  last  month  caused  damage  to  buildings  and 
Miuchinery  to  the  extent  of  $10,000. 

Tlic  Barl)er  Electric  Company,  Ltd.,  capitalized  at 
$25,000,  has  been  incorporated  for  the  purpose  of  carry- 
ing on  the  business  of  the  A.  F.  Barber  Electric  Com- 
pany, Vancouver,   B.C. 

The  City  Light  Department  of  Kingston,  Ont.,  is  fig- 
uring upon  the  electric  lighting  of  Portsmouth,  and  there 
is  a  possibility  that  arrangements  will  be  made  with  the 
village  council  to  extend  the  city  sj'stem  into  the  village 

Construction  of  the  water  power  plant  at  Fort 
Frances,  Ont.,  and  International  Falls  will  be  gone  on 
with  as  rapidlv  as  possible.  The  dam,  plant  and  ma- 
chinery will  cost  about  $700,000  and  develop  30,000  h.p. 


Tenders  were  received  by  G.  C.  Smith,  Clerk,  Bois- 
sevain,  Man.,  until  September  28th  for  apparatus  for 
an  electi'ic  light  plant,  including  boilers,  engine,  gener- 
ator, switchboards  and  street  lighting  apparatus.  Al- 
ternative tenders  for  a  gas  producer  plant  instead  of 
steam  plant  will  be  considered.  Plans  and  specifications 
at  office  of  W.  E.  Skinner,  Ltd.,  consulting  engineers, 
Winnipeg. 

The  city  council  of  Lethbridge,  Alta.,  have  instructed 
Smith,  Kerry  &  Chace,  consulting  engineers,  Toronto, 
to  design  and  construct  a  steam-electric  generating  sta- 
tion, which  will  involve  the  use  of  certain  elements  in 
the  old  station  which  has  recently  been  purchased  by 
the  city  from  the  Lethbridge  Electric  Company.  The 
new  station  will  be  equipped  with  approximately  1,000 
K.W.  machinery,  including  steam  water  i^umping  unit, 
coal-handling   apparatus,    etc. 


Westinghouse  Type  L 
Ammeters  and  Voltmeters 

A  new  line  of  direct-current  instruments 

Diameter  Only  5  Inches 


niatrnct  type, 
ad-bcat. 


High  Grade— Low  Price 


hesL-  instruments,  bein^  free  from  external  field  effects 
ir  superior  to  any  ir.oving-iron.  direct-current  i 
rintag^i.-s  of  the  permanent-magnet  type,  but  cost 


le  all  the  ad- 

ng-irontype. 


Canadian  Westinghouse  Co.,  Limited 


Traders  Bank  Bldg.. 

TORONTO. 

439  Pender  St..  VAN'COUVEK. 


■.ENERAL  Office  and  Works:    HAMILTON,    ONT. 

For    particulars    address  nearest  Office : 
922-923Umon  Bank  B!dg..  WINNIPEG. 


232  St.   J.i 
MONT 
158  Granville  St: 


Street. 
RE.AL. 

HAUFA 


Belliss  6l  Moroom  Limited, 

BIRMINGHAM,  ENGLAND    I 


Engineers 


r;,lilislicj 
le«r.ims:    -Belliss,  Birmingll 
Code:  A. B.C..  .?th  Edition. 


I Al.\ DON   OFFICE  : 
!S  \'ktoria  Street,  .S.  \V. 


ENGINES 

Direct.    Rope  or  Belt  Drive 

FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND  MILL 
DRIVING,    also   CONDENSING  PLANTS. 

ADVANTAGES:      Self-Lubrlcalion       Simplicily;    Sliirglh  ;    Experience 

Low   Cost;     Ivcliabilily ;     Miiiimuin    Maintenance;    Compactness;    Good 
Governing;    Durability;   Maintained  Efliciency  ;   Quiet  Running. 

3,800  Engines  supplied  or  building,  representing  upwards  ot 

650,000  H.P. ,  in  sizes  ranging  from  5  to  2,700  B.H.P. 

of  Compound  &  Triple-Expansion  Types. 

Sole  Ajjents  for  Canada :    LAURIE  &  LAMB,   212  Board  of  Trade  Building,  MONTREAL,  CAN. 


Surface  Condens 


mm 


ng  Plant,  From  a.^o  Sqiiai 
Surface  and  Upw.irds. 


T.l.-irrapl.i 
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Is  your  policy  Stand  Still  or  Go  Ahead? 


ARE  you  going  to  remain  in  a  groove  or 
will  you  join  the  ranks  of  progressive 
manufacturers  and  push  forward  ?  Business 
from  now  on  will  be  just  what  you  make  it. 

Are  you  an  optimist  or  a  pessmiist  ? 

The  industrial  sk)'  is  again  clear.  The 
men  with  the  money  bags  have  come  out  of 
their  hiding  places,  and  it  is  now  only  a  case 
of  "Ask  and  you  shall  receive." 

The  policy  of  "  lying  low  "  is  out  of  date. 
If  you  are  a  manufacturer  of  electrical  equip- 
ment it's  high  time  to  get  a  move  on.  Show 
your  old  friends  and  your  many  prospective 
new  ones  that  you  are  once  more  on  the  war- 
path and  will  appreciate  their  orders.  An 
advertisement  in  the  Canadian  Electrical 
News  will  do  this. 

The  time  to  start  is  now.  Every  day 
you  wait  is  so  much  lost.  Forceful  advertising 
will  do  wonders  for  you  If  you  have  lost 
business  m  the  past  connect  with  it  again 
through  the  Canadian  Electrical  News,  the 
real  "live  wire"  m  the  Canadian  electrical 
field. 

Sample  copies  and  rates  at  your  request. 


Canadian  Electrical  News,  Toronto,  Canada 
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CONSULTING   ELECTRICAL    ENGINEERS 


CHARLES    H.   MITCHELL,    C.  E. 

Member  Canaa(.-in  Society  Civil  Engineers. 
Member  American  Society  Civil  Engineers. 
Assoc.  M.  Institution  Civil  Engrs.  (London). 
Assoc.  American  Inst.  Electrical  Engineers 
HYDRO-ELECTRIC   ENGINEER 


Hoomn     7004S 

Telephone  Main  7j<> 


Trade 


R,   S,   KELSCH, 

CONSULTING   ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


EDWARD  B.  Merrill 

B.  A..    B.  A.  Sc. 
M.  Can.  Soc.  C.  E.,   .\ssociate  A.  I.  E   E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission.       Electric 

Lighting.     Electric  Railways.     Municipal  Engineer- 

inr.     Industrial  Plants.      Reports,  Valuations.  Etc. 

TORONTO  and  WINNIPEG 


archand.  E  E. 
\V.  L.  Do 


R.  W.  Far 


,elh .  Sec.-Tn 


.  C.E. 


P.  E.  MARCHAND  &  CO. 
Consultuig  and  Constructing  Engineers. 
Examinations.  Surveys.  Reports.  Plans.  Specifica- 
tions and  supervision  of  Electric  Lighting.  Railway 
and  Power  Plants.  Long  Distance  Power  Trans- 
mission. Hydro-Electric  Developments  a  Specialty. 
,2S'A  Spark  Street  -  OTTAWA,  ONT. 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  soc.  C.K.,  M.Am.  KU'cUo-chemical  soc,  etc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates.  Plans  and  Supervision  ot  Hydraulic 
and  Steam.  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers 

.•\rbitratlons.  Reports  and  Specification'.. 

62-63  Guardian  Building,    MONTREAL. 


Smith,  Kerry  &  Chace 

E^rvgineers 

Electric,  Hydraulic,  Railway,  Municipal 

TORONTO  -  WINNIPEG 

;Kcir.  B.  Smith        J.  G.  G.  KHRkv      W.  G.  Chack 


J.    STANLEY    RICHMOND 

CONSULTING    ENGINEERING-EXPERT 

26  Years  Practical  Experience 
Canada— 8  years         United  States— n  years 
England— 6  years        West  Indies— i  year 
SPECIALTIES:    Power  Plants,  Electrical  Rail- 
ways, Power  Rates,  Electrolytic  Corrosion.  Steam 
and  Producer  Gas  Engines.  Metallurgy,  Electro- 
chemistry. Building  Materials. 

114  Victoria  Street         -         TORONTO 
Tel.  Slain  ,240.      Cable  Address.  Trolley.  Toronto 


Sparks. 

The  Eoyal  Electric  &  Gas  Sup|)lv 
Co.,   Montreal,   Que,  have  registennl. 

W.  E.  Skinner  &  Company  havt- 
obtained  the  contract  for  the  lighting; 
of  the  new  Grain  Exchange  building 
at  Winnipeg  with  Nernst  electric 
lamps. 

The  Blindman  Eiver  Electric 
Power  Company,  Lacombe,  Alta., 
contemplate  the  installation  of  an 
auxiliary  steam  plant.  E.  J.  Tett  is 
manager. 

Notice  has  been  given  that  appli 
cation  will  be  made  to  the  legisla- 
ture at  its  next  session  for  permis 
sion  to  build  an  electric  railway  from 
Belleville,  Ont.,  to  Point  Ann,  a  dis 
tance  of  about  five  miles. 

Tenders  for  supply  and  installation 
of  an  electric  equipment,  also  for  the 
supply  and  installation  of  a  steam 
driven  pumping  equipment,  were  re 
ceived  by  W.  \V.  Northcott,  city 
purchasing  agent,  Victoria,  B.C.,  un- 
til October  5th. 

A  report  will  be  submitted  to  the 
Park  Board  at  Portage  la  Prairie, 
Man.,  by  Smith,  Kerry  &  Chace, 
consulting  engineers,  Toronto,  on  a 
method  of  creating  an  artificial  like 
by  diversion  of  the  water  from  the 
Assiniboine  river. 

The  ratepayers  of  Edmonton,  Alta., 
have  approved  of  a  by-law  authorizing 
the  council  to  purchase  the  Strath 
cona  Radial  Tramway  for  $10,000, 
and  providing  for  the  raising  uf 
$135,000  by  debentures  to  put  the 
system  in  operation. 

At  a  recent  meeting  of  the  Town 
Council  of  Pembroke,  Ont.,  the  by- 
law to  raise  by  way  of  loan  the  sum 
of  $10,000  for  the  purchasing  and  in- 
stalling of  an  electric  pump  and  mo- 
tor for  pump  house  and  an  auto- 
matic trip  valve  for  a  stand  pipe  was 
introduced  and  read  a  first  time. 

The  plant  of  the  Lethbridge  Elec- 
tric Company,  which  has  been  pur- 
chased by  the  city,  is  to  be  removed 
and  changed  from  simple  to  condens- 
ing. The  improvements  include  new 
boilers  and  central  station,  and  new 
300  k.w.  steam  turbine  or  engine  set. 
Arthur  Eeid,  superintendent,  Box 
1417,   TiCthbridge,   may  be  addressed. 

By  an  agreement  recently  conclud- 
ed between  the  Chatham  Gas  Com- 
pany, Wallaceburg,  and  the  Lake 
Erie  Electric  Eailway,  the  former 
will  supply  from  their  own  power 
house  all  the  electric  power  neces- 
sary for  the  rurming  of  the  entire 
railway  system  from  Wallaceburg  to 
Lake  Erie.  The  gas  company  will  in- 
stall additional  machinery  and  equijv 
ment  for  the  purpose  of  this  contract, 
the   work  being  commenced  at  once. 


Electric  Repair  & 

Contracting  Co. 

119    Lagauchetiere  Street  West 

Montreal 

Electric  Apparatus 

of  all  kinds  Repaired 

Special  Attention   to   Electi'ii' 

Elevators,  Electric  Power  and 

Generator    Installations. 

Electric   Wiring 

New    and    Secoiul-Haiul    .Motors   and 

Generators      Bought     and     For     Sale 

Geo.    E.   Matthews,  Manager 


"rHURCHMOOCEFUBNITORt 


™""™^"   CS^iflffli^ 


'OBUG STORE  FITTINGS. 


KENT  BROTHERS 

Miners  and   Exporters  of 

CANADIAN  AMBER.  MICA 

KINGSTON.  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


$65 


GOES  LIKE  SIXTY 

SELLS  LIKE  sixty; 
I  SELLS  FC 

GILSON 

GASOLENE 

NGINE 

Pumping,  Cream 
I.  Chums.  Wash  Ma- 
.chines.  elc.    F2EE  TEUL 
Asklor  catalog-all  sizes 
GILSON  MFG.  CO.   Ltd.  „  v   is   GUELPH,  ONT. 


Tflfi 


Winnipeg,  Manitoba 


PROCURED  IN  ALL 
COUNTRIES    • 
LONG  EXPERIENCE 
IN  PATENT  LITIGATION 


SEND  FOR  HAND  BOOK 


ATENTS 


PHONE 
MAIN 


2582 


RIDOUT  &   MAYBEE 

103    Bay    Street 

TORONTO,       ...       CANADA 
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THE  STANDARD 

FOR 

RUBBER 

INSULATION 


trade:  mark 

Keg.  U.  S.   Pattern  Office 


Okonite 
Insulated 


Wires  and  Cables 


Willard  L.  Chandee   )     -m* 

H.  Durant  Cheever     /    Managers. 

Geo.  G.  Manson.  General  Superintendant. 

W.   H.   Hodgins.  Secretary, 

\\'.  C.  Chandee,  Assistant-Secretary. 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.  They  improve  with  age. 
The  plain  insulation  [without  a  protective  covering]  is 
soake«i  three  days  in  water  before  being  tested. 

The  OKONITE  COMPANY,   Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


Indviction   Motors 


RUGGED  DESIGN 

HIGH  POWER 
FACTOR 

LOW  TEMPERATURE 
GUARANTEES 

Bulletin  100 


The    PACKARD     ELECTRIC     CO..    Limited 

Works:    St.   CathiaLrines 


127-129  Bell  Tel.   Bdg'.,   Montreal. 


Somerset  Block,   Winnipeg. 
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ROBB-MUMFORD 

WATER  TUBE  BOILER 


Free  Expansion  of  Tubes 
Perfect  Water  Circulation 
Dry  or  Superheated  Steam 

Half  the  usual  number  of  Manholes 


ROBB  ENGINEERING  COMPANY,  Ltd.,  Amherst,  N.S. 

CTradL-rs  Bank  Building.  Toronto.  WILLIAM   McKAY.   ^L^nagcr 
DISTRICT  OFFICES:    i  Bell  Telephone  Building.  .Montreal.  WATSON  JACK,  Manager 
\  Union  Bank  Building. Winnipeg.  J.  F.   PORTER.  Man.iger 


Goldie 
Corliss 

Plants 

Illustration  shows 
the  Power  House  of 
the  Corporation  of 
Prince  Albert,  Sask., 
equipped  with  Cross 
Compound,  Heavy 
Duty  Goldie  Corliss 
Engines,  14  and  28  by 
30.  Direct  connected 
to  g-enerator. 

We  build  everything  pertaining  to  power.      Ask  us  for  prices,   estimates,   catalogues,   etc. 


The  Goldie  (b  McCuUoch  Co. 


Gait 


Ontario 


Limited 


Canada 


WESTliRN     BKA.VCII 
248  MfDermotl  Ave.,  Winnipeg;,  Ma 


QILHIX     AC.K.NTS 
Ross  &  Greijj,  Montreal,  Que. 


B.  C.  SELLING  AC.ENTS 
Robt.  Hamilton  &  Co.,  \ancoiiver,  B.C 


AAT'o    TV/Iolrfi    Wheelock  Engrines,  Corliss  Engrines,  Ideal  Eiigines,  Piston  Valve  Saw  Mill  Engines,   Boilers,  Heaters,  Ta 

VV  C    lVlclK.C     Pumps,  Condensers,   Flour  Mill   Machinery,  Oatmeal  Mill  Machinery,  Wood-Working:  Machinery,  Trans 

Machinery,  Safes,  Vaults  and  Vault  Doors 

ASK  FOR  CATALOOrF.S.  PRICES  AND  ALL  INFORMATION 
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LIGHTING 
TRANSFORMERS 


LOW     CORE     LOSS 
GOOD     REGULATION 
HIGH     EFFICIENCV 
GOOD     INSULATION 

TRANSFORMERS  UP  TO  50  K.  \V. 
CARRIED  IN  STOCK  READY  FOR 
IMMED'ATE     SHIPMENT 


INDUOTION 
MOTORS 


IMMEDIATE  SHIPMENT  FROM 
STOCK  OF  STANDARD  RATINGS 
AND  VOLTAGES  FROM  3  HP.  UP 
TO  100  H.  P.  FOR  DELIVERIES 
ON  LARGER  SIZES  WRITE 
NEAREST    SALES    OFFICE 


ALLIS  -  CHALMERS  -  BULLOCK 


MONTREAL 


Works 

Sale 
TORONTO 


LIMITED 

MONTREAL 


NEW  GLASGOW 


OiFicics  : 

WINNIPEG 
COBALT 


VANCOUVER 


CALGARY 


I 
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Isn't  it  better 
to  adopt  "Hill" 
Panelboards 

than  to  wish  you  had? 

Positively  the  neatest 
and  most  substantial 
on  the  market.  Plug 
or  Cartridge  Fuses. 

With  or  without 
Main  Switch. 

Don't  buy  Boards  or 
Cabinets  before  getting 
our  price. 

If  you  want  some- 
thing special  send  us  a 
sketch  and  we'll  do  the 
rest — That's  our  busi- 
ness. 

Hill  Electric 
Mfg.  Co. 

1560    St.    Lawrence    B'v'd. 

MONTREAL 


Monarch  Electric  Co. 


579  St.  Paul  St.,  MONTREAL 


Electrical  and  Mechanical 
Engineers  and  Manufacturers 


Switchboards      -      Supplies 
Commutators  -  Metal  Novelties 

Special  2,000  Volt  Motor 
Starting  Apparatus 


A    GOOD    SIGN 

Is   the    Result   of   Using- 

Brilliant  Sign  Lamps 


No  dark  spots. 

Every  lamp  burns. 

Supplied  either  clear,  with  frosted  tips,  or  all 
frosted,  in  2,  4,  and  5  Candle  Power. 

We  manufacture  a  complete  line  of  Incan- 
descent Lamps,  and  are  now  in  a  position  to 
supply  Miniature  and  Candelabra  Lamps. 

Write  for  catalog"ue  and  prices. 


Ontario  Lantern  &  Lamp  Company,  Limited 

HAMILTON,  ONTARIO 
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Bargains  in  Incandescent  Lamps 


We  have  the  following     "  Buckeye  "     T.  H.     Base    Lamps  to  dispose  of    at     BARGAIN 

prices. 

State   voltag;e,   candle  power,   and   number  required,   and   we   will    quote    exceptionally    low 
prices.       Write    now   before    they    are    sold. 


Quantity. 

500 

250 

250 

92 

12 
20 
36 

6 


The  FL.  E.  T.  Pringle   Co.,    Limited 

Montreal 


)ltage. 

CP. 

Base 

104 

8 

T.H. 

no 

5 

T.H. 

104 

5 

T.H. 

220 

8 

T.H. 

52 

32 

T.H. 

250 

16 

T.H. 

52 

5 

TH. 

52 

2 

T.H. 

Gilbert  Arc  Lamps  "The  World^s  Best" 

Used  in  Africa,  India,  Australia,  Canada 

An  introduction  to  Gilbert  Arc  Lamps  will  lead  you  to  a 
profitable  acquaintance  with  their  unquestioned  simplicity 
and  certain  durability. 

You  can  improve  your  service  and  decrease  your  lamp  • 
account  b\    adopting^ 

GILBERT  ARC  LAMPS 

in  operation  at  15  Alice  Street,  Toronto 

Dont  hesitate  to  make  a  change,  when  it's  a  change  for  the 
better.  Gilbert  Lamps  have  proved  their  superiority  for  both 
inside  and  outside  service. 

That's  why  they  have  been  adopted  by  the  British 
Admiralty,  War  Office,  India  Office,  Thames  Embankment, 
Manchester,  and  sixty  leading-  British  Corporations.  ,^-, 

The  Best  Lamp  for  a  25  cycle  circuit 

J.  r.  D.   VAINUtLfcUK,     Canadian  Representative 

Repair  Shops  in  Toronto  see  also  Page  3r>  Dineen  Building,      1  OrOntO 
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Personal   Mention 


.Mr.  F.  K.  ^lartin.  formerly  superintendent  of  the 
electrical  depart ment  of  the  Canadian  Shipbuilding 
Co.,  Toronto  and  Niagara  Falls,  has  been  appointed 
manager  of  the  municipal  electric  light  plant  at  Battle- 
ford.  Sa.sk..  as  successor  to  Mr.  W.  R.  Ravmond. 


Mr.  Edward  J.  Haughtou,  the  recently  appointed 
superintendent  of  wireless  service  for  the  Pacific  Coast, 
whose  portrait  is  published  herewith,  was  born  in  Dub- 
lin. Ireland.  Si  vears  ago.    He  came  to  Canada  in  1885. 


E.    J.    Haughton,    Superintendent   of   Government   Wireless 
Stations  on    Pacific   Coast. 

and  was  apprenticed  to  the  law,  but  after  two  years' 
study,  having  no  taste  for  the  work,  gave  it  up.  After 
trying  different  occupations,  he  finally  joined  the 
C.  P.  R.  service  as  a  messenger.  After  serving  as  a 
messenger  for  a  couple  of  years  he  was  pronu)ted  to  a 
clerkship.  In  the  meantime  he  had  made  himself  pro- 
ficient in  telegraphy.  Two  years  later  he  was  made 
junior  operator  and  subsequently  senior.  He  held  the 
position  of  a.ssistant  chief  until  his  appointment  to  be 
operator-in-charge  of  the  (iovernment  wireless  station 
at  Gonzah'S  Hill.  Victoria,  which  position  he  occupied 
for  eight  months,  and  was  then  appointed  as  superin- 
tendent of  wireless  service  for  the  Pacific  Coast. 

During  his  service  with  the  C.  P,  R.  Mr.  Ilaughton 
had  several  offers  from  places  outside  of  Victoria, 
which  he  refused  to  accept. 


Mr.  JIatthew  A.  Sammett.  Jlember  C.  E.  Associa- 
tion, C.S.E.,  A.LE.E.,  Montreal,  has  severed  his  con- 
nection with  the  Montreal  Light,  Heat  and  Power  Com- 
pany as  engineer  in  charge  of  tests  and  designs,  and 
has  opened  an  office  at  702  Canadian  Express  Building, 
in  order  to  devote  his  entire  time  to  consulting  engi- 
neering. Mr.  Sammett 's  long  experience  with  the  Gen- 
eral Electric  Company  at  Schenectady.  N.Y..  and  as 
representative  of  the  Montreal  Light,  Heat  and  Power 
Company  on  official  acceptance  tests  for  their  various 


plants,  as  well  as  his  connection  with  a  number  of  other 
concerns,  kept  him  in  touch  with  the  development  of 
modern  powerhouse  work  and  long  distance  power 
transmission.  His  work  will  embrace  estimates,  reports, 
acceptance  tests  of  apparatus  purehaged,  and  the  prep- 
aration of  specifications  for  electrical  machinery,  also 
supervision  of  plants  of  industrial  enterprises. 


Mr.  Irving  H.  Smith,  sales  manager  of  the  R.  E. 
T.  Pringle  Company,  Limited,  manufacturers  and  deal- 
ers in  electrical  apparatus  and  supplies,  has  recently 
been  appointed  manager  of  the  company  for  West- 
ern Canada,  with  head([uarters  at  Winnipeg.  He 
is  one  of  the  prominent  and  successful  young  men  in 
the  supply  business  in  Canada.  Nineteen  years  ago  he 
entered  the  employ  of  the  Edison  General  Electric 
Company,  Toronto,  which  was  afterwards  absorbed  by 
the  Canadian  General  Electric  Co.  At  that  time  he 
supply  business,  which  he  has  followed  ever  since,  was 
in  a  pretty  small  way.  He  commenced  to  travel  early 
in  his  career  for  the  Canadian  General  Electric  Com- 
pany for  the  selling  of  their  supplies. 

in  September,  1901,  :\Ir.  Smith  left  the  Canadian 
General  Electric  Company  and  accepted  a  position  with 
Mr.  Pringle,  then  a  dealer  in  electrical  supplies.  In  the 
following  year  the  present  company  was  formed  as  a 
joint  stock  company,  manufacturing  electrical  supplies, 
etc.  From  its  inception  ilr.  Smith  was  connected  with 
tliis  company  as  vice-president  and  sales  manager.  He 
lived   in   Halifax,    N.S.,    for   thi-ee   years,    in    St.    John. 


Irving:   H.    Smith,    Manager   for   Western   Canada   for 
the   R.    E.  T.    Pringle   Co. 

N.B.,  for  one  year,  and  is  now  making  bis  liome  in  Win- 
nipeg. Five  years  ago  Mr.  Smith  opened  u])  the  Win 
nipeg  district  for  the  R.  E.  T.  Pringle  Company,  Lim- 
ited. He  has  travelled  from  one  end  of  Canada  to  the 
other,  and  is  personally  acquainted  with  the  business  in 
all  its  fetaures.  In  fact,  there  is  scarcely  a  lighting 
l)lant  in  the  whole  of  Canada  which  he  has  not  visited. 
There  is,  beyond  doul)t,  a  great  future  for  the  electrical 
supply  liusiness  in  Western  Canada,  and  with  so  suc- 
cessful a  manager  as  .Mr.  Smith  to  atteiul  to  Ibis  field, 
the  R.  E.  T.  Pringl(>  Company  is  certain  of  securing  a 
large  share  of  the  business. 
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NOTICE 

We  are  now^  ready  to  make  deliveries  on 
our  20  candle  power,  25  Watt 

Sunbeam 
Tungsten   Lamp 

msLde  in  the  sscme  size  bulb  as  an  ordinary 
16  candle  power  ca^rbon  IdLmp. 

We  ca^n  also  make  prompt  deliveries  orv 
SUNBEAM  TUNGSTEN  LAMPS  in  the 
following  cacndle   power : 

32  c.p.,     40  watt 
48     ••        60      •• 
80      "      100      " 
200      ••      250      •• 

N.  B. — All  Sunbeam   Lamps  are  rated  according  to  the  British 
Standard  of  candle  power. 

WRITE    FOR    NEW    PRICES 

MANUFACTURED  BY 

The  Sunbeam   Incandescent  Lamp   Co. 
of  Canada,  Limited 

Factories:    Toronto  and  St.  Catharines 

Main   Offirt- !  \,,rtlnv, -Urn   Offi,-.-  .in.l   Wnrclioiisc  : 

Toronto  251  Notre  Dame  St.,  Winnipeg^ 
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ih^  Crocker  Turbine 

Q  Furnished  in  various  styles 
of  settinj^  in  all  sizes  and  for 
heads  up  to  150  ft. 

Q  Special  setting-s  designed 
to  suit  special  locations  when 
required. 

QWe  g^ive  special  attention  to 
H}dro-electric  installations 
for  which  the  Crocker  Tur- 
bine is  perfectly  adapted. 

Q  If  interested  in  hydraulic 
development  we  will  be  glad 
to  submit  plans  and  specifi- 
cations. 

Q  Specifications  from  con- 
sulting engineers  are  invited.  ^  ^^.^^  ^_„  ^^^^^^^  ^^^^  ^^^^^^^  ^^^^.^^^  ^.^^^^  ^^^^^^^^^  ^^  ^.^^^^.^  Generators. 

^^^  Jenckes   Machine   Co.,   Limited 

General  Offices:  Sherbrooke,  Que. 

Works,  Sherbrooke,  Que.,  St.  Catharines,  Ont. 

Sales  Offices:  Sherbrooke,  St.  Catharines.  Cobalt,  Rossland,  Vancouver. 


Ca-rv  Ship  Immedia.tely 


Peterborough 

Integrating  Wattmter 

For    Alternating    Current 

Dust,  insect  and  moisture  proof. 

Is  correct  on  all  loads  from   two    per    cent. 

of  its  capacity  to  fifty  per  cent,  overload. 
Will    run    continuously    and     accurately    on 

fifty  per  cent,   overload. 
Has  no  complicated   parts,  and     the    friction 

is  reduced  to  a  minimum. 

Write  for   Prices   and   Bulletin  "B" 
Sole  Selling  Agent 

John  Forman 

Electrical    Supplies 
248-250  Craig  Street  West,  Montreal,  Que. 
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Correspondence    Is    Invited    upon    all    topics    coming    legitimately 
within   the  scope  of  this  Journal. 

The  "Canadian  Electrical  News"  Is  the  offlclal  paper  of  the 
Canadian  Electrical  Association. 


The  Aluminum  Lig-htning-  Arrester 

Almost  every  yrar.  for  some  lime  past,  there  have 
been  material  changes  in  the  design  of  lightning  ar- 
resters, each  season's  experience  having  enabled  the 
manufacturer  to  improve  on  his  previous  year's  out- 
put. Most  of  these  changes  thus  introduced,  if  not  all. 
have  without  question  added  very  greatly  to  the  value 
of  the  lightning  arrester,  but  chief  among  them  must 
be  named  the  introduction  of  the  aluminum  arrester, 
quite  a  few  of  which  have  been  installed  during  this 
.vear.  This  design  marks  a  very  radical  departure 
from  anything  wliich  has  heretofore  been  on  the  mar- 
ket, though,  of  course,  the  principle  has  been  in  ex- 
perimental use  for  some  little  time  past,  in  that  all 
previous  arrangements  of  spark  gaps,  series  resist- 
ance, magnetic  blowouts,  etc..  etc.,  have  been  entirely 
eliminated  in  favor  of  an  arrangement  of  aluminum 
plates  immersed  in  a  suitable  electrolyte,  hence  the 
name  of  aluminum  cell  arrester. 

The  principle  upon  which  this  most  ingenious  equip- 


ment depends  is  simply  that  it  is  possible  to  form  a  film 
on  the  surface  of  an  aluminum  plate,  by  a  charging 
process  somewhat  similar  to  that  used  in  storage  bat- 
teries, which  film  will  have  the  remarkable  property 
of  preventing  any  current  flow  through  it  until  the 
voltage  be  raised  to  a  certain  critical  or  maximum 
value.  As  soon,  however,  as  the  potential  across  the 
film  reaches  this  critical  point  the  resistance  of  the 
film  practically  disappears,  allowing  a  heavy  current 
to  flow  until  the  potential  goes  below  the  critical  point, 
whereupon  the  current  flow  ceases,  due  to  a  reappear- 
ance of  the  film  resistance,  and  normal  conditions  are 
restored.  It  will  thus  be  easily  seen  that  this  new  de- 
sign is  .just  about  as  beautiful  an  example  of  an  elec- 
trical safety  valve  as  could  well  be  imagined;  its  action 
corresponding  exactly  with  the  mechanical  safety 
valve  on  a  steam  boiler  or  an  air  reservoir.  This  being 
the  ease,  it  is  more  than  likely  to  prove  a  highly  satis- 
factory form  of  arrester,  and  to  mark  an  epoch  in  the 
art  of  protection  against  lightning  and  other  similar 
high  potential  strains,  because  that  is  simply  what  the 
problem  consists  of,  namely,  to  get  a  device  which  will 
discharge  freely  as  soon  as  a  certain  potential  strain 
is  reached,  and  which  will  interrupt  that  discharge  and 
reset  itself  ready  for  the  next  cycle  of  operations  as 
soon  as  the  potential  goes  down  to  normal. 


Death  from  Electric  Shock 

In  view  of  the  dail.y  increasing  use  of  electricity, 
and  the  consequently  greater  chances  for  coming  in 
contact  with  wiring  carrying  voltages  that  may  be 
dangerous  to  life,  the  question  of  electric  shock  and 
its  consequences  is  naturally  most  important.  For  a 
long  time  back  there  has  been  considerable  discus- 
sion as  to  the  minimum  voltage  which  will  produce 
fatal  results,  also  as  to  what  is  the  exact  action  of  the 
current  which  causes  death.  One  frequently  hears  the 
claim  that  110  volts  will  kill  you.  based  on  instances 
where  death  has  resulted  from  contact  with  110  volt 
wires,  but  it  goes  almost  wiihoiit  saying  that  in  cases 
like  this  the  shock  was  not  between  wire  and  wire,  but 
between  wire  and  ground,  and  that  it  was  much  higher 
tlian  110  volts,  due  to  a  cross  with  some  foreign  and 
high  potential  wire  at  some  not  very  distant  point.  A 
possible  exception  to  this  is  that  the  surprise  of  the 
shock,  supposing  that  it  came  from  only  110  volts,  was 
so  great  as  to  produce  heart  failure,  but  it  is  generally 
conceded  that  this  can  take  place  only  in  the  case  of 
persons  already  troubled  with  a  verv  weak  heart. 
Death  under  such  circumstances  cannot  be  charged 
against  a  110  volt  circuit,  any  more  than  could  a  moist 
tropical  climate  be  blamed  for  the  death  of  a  consump- 
tive who  refused  to  keep  awa.v  from  it.  Another  theory 
that  was  seriously  broached  at  one  time,  but  which  we 
believe  is  not  maintained  by  later  investigations,  was 
that  different  nationalities  were  affected  b.v  shocks  in 
a  markedly  different  degree,  it  being  said  that  Swedes 
were  frequently  killed  by  250  volts,  though   it  never 
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affected  other  men  working  alongside  them.  Then  500 
volts,  oiir  standard  railway  potential,  has  often  been 
accused  of  fatal  effects,  though  we  understand  that 
practically  no  well  authenticated  cases  of  death  from 
that  potential  can  be  found.  The  next  standard  higher 
voltage,  namely,  1,100,  may  or  may  not  be  fatal,  de- 
pending to  a  great  extent  on  the  contact  made  with  it, 
but  there  is  one  thing  certain,  and  that  is.  that  it  is 
approaching  uncomfortably  near  the  potential  used  at 
executions,  namely.  1.400  to  1.700  volts.  The  very  com- 
mon 2.000  volt  primary,  or  anything  higher,  is  as  near 
certain  death  as  one  can  wish  for.  providing  the  con- 
tact with  it  be  anything  but  the  merest  touch.  As 
opposed  to  this,  though,  there  are  some  fairly  well 
authenticated  cases  of  recovery  after  prolonged  con- 
nection with  lines  of  15.000  volts,  or  even  somewhat 
higher. 

"While  the  voltage  is  always  spoken  of  as  cause  of 
death,  it  must,  of  course,  be  remembered  that  it  is  the 
current  flow  produced  by  the  voltage,  and  not  the  latter 
itself,  which  does  the  damage.  Hence  the  tru+h  of  the 
remark  tba*"  the  half  ampere  of  current  in  an  incan- 
descent lamp  will  kill  a  man.  It  probablv  will,  but  it 
takes  a  lot  more  than  the  110  volts  which  is  producing 
that  current  in  a  lamp  to  make  the  same  amoTint  of 
current  flow  ^hrousrh  the  human  body,  from  which  it 
follows  that  the  110  volt  wires  will  not  even  hurt  you. 
let  alone  produce  death.  It  is  not  definitely  known 
just  how  the  current  acts  on  the  body  to  produce  death, 
thouoh  investisrations  which  have  been  carried  on  indi- 
cate that  the  ac'-ion  is  to  stop  the  beating  of  the  heart. 
From  this  it  follows  that  the  actual  result  of  a  shock 
depends  to  quite  an  extent  on  the  points  of  contact,  a 
current  tlowiner.  sav.  from  the  hand  to  the  shoulder 
beinsr  much  less  likelv  to  result  in  death  than  one  which 
passed  throush  or  near  the  heart,  for  instance,  from 
the  shoulder  to  the  foot.  This  effect  on  the  heart  is 
not  accompanied,  so  far  as  is  at  present  known,  by 
any  destruction  of  the  various  tissues  of  the  body,  ex- 
cept for  the  burns  at  the  point  of  contact,  though  at 
one  time  it  was  thought  that  there  was  considerable 
ac*ion  on  the  blood,  resultinsr  in  more  or  less  coagula- 
tion. In  this  connection  it  .should  be  noted  that  a 
freat  many  deaths  from  shocks  received  while  work- 
ing on  poles  are  due.  in  all  probability,  to  the  fail  which 
almost  invariably  results,  and  not  to  the  shock  itself. 
T?ecognizing  this.  Continental  practice  calls  for  the  con- 
stant use  of  life  belts,  in  fact  we  understand  that  in 
Germanv  it  is  illesfal  to  climb  without  them.  Doubt- 
less manv  otherwise  fatal  accidents  are  thus  averted, 
ard  if  so  the  practice  could  be  extended  to  other  coun- 
tries with  great  benefit. 

The  treatment  of  tliose  sufferina-  from  !<hock  is  al- 
most identical  with  that  prescribed  for  cases  of  drown- 
insr.  namelv.  clear  the  chest  and  throat  of  all  imiiedi- 
menta  in  the  shape  of  collar  and  shirt,  and  thev  try  to 
nialxc  the  patient  breathe.  The  de'ail  dir'-ctions  f(U' 
this  naMirally  cannot  be  given  in  this  sjiacc      Sufllce  it 


to  say  that,  as  immediate  and  Continuous  ticatment  is 
the  great  secret  of  success,  it  is  the  clear  duty  of  every- 
one connected  with  electrical  plants  to  familiarize 
themselves  with  the  proper  method  of  procedure  in 
such  cases.  This,  of  course,  does  not  mean  that  medical 
help  can  be  dispensed  with,  as  on  the  contrary  a  doctor 
should  be  set  for  at  once,  but  in  the  meantime  the  lack 
of  treatment  in  the  first  fifteen  or  twenty  ipii"»"Mtes  can 
probabl.v  do  more  harm  than  the  best  of  doctors  can 
afterwards  overcome  by  hours  of  the  hardest  work. 
The  other  point  to  be  emphasized,  after  that  of  instant 
attention,  is  perserverance.  Don't  give  up.  except  after 
long-continued  effort,  as  the  process,  while  very  slow, 
will  frequently  yield  the  desired  results  in  apparently 
hopeless  cases  if  you  do  but  keep  at  it. 


The  Dion  Subaqueous  System 

The  electric  lighting  of  entrances  to  harl)ors  or  chan- 
nels has  long  been  standard  in  connection  with  light- 
houses, but  a  system  has  recently  been  devised  which, 
according  to  the  claims  made  for  it.  is  going  to  entirely 
revolutionize  our  present  methods.  The  new  plan, 
designed  by  a  Mr.  Dion,  of  Wilkesbarre,  Pa.,  is  to  put 
the  lights  under  the  water,  instead  of  above  it.  using  a 
number  of  comparatively  small  miits,  the  light  from 
which  would  be  directed  straight  upwards  towards  the 
surface,  the  channel  thus  being  marked  by  a  series  of 
bright  dots  on  the  water. 

It  is  naturally  quite  impossible  to  form  any  opinion 
as  to  how  far  the  proposed  system  will  be  a  success 
until  it  has  been  tried  in  actual  practice  for  some  time, 
but  on  the  face  of  it  the  plan  certainly  has  some  strong 
points  in  its  favor.  Chief  among  these,  to  begin  with, 
would  be  that  of  first  cost,  which  obviously  is  very 
much  in  favor  of  Mr.  Dion's  proposed  arrangement;  in 
fact,  it  would  also  have  a  big  advantage  as  far  as  main- 
tenance was  concerned.  Then  again  the  weather  would 
have  no  effect  on  it.  as  large  bodies  of  water  are  always 
quite  calm  after  you  get  a  little  below  the  surface, 
which  would  be  an  important  point.  Another  feature 
of  very  great  value  would  be  the  abilit.v  to  so  control 
the  lights,  one  after  the  other,  as  to  render  it  possible 
to  guide  a  friendly  vessel  into  a  harbor  withoiit  giving 
any  clue  to  a  hostile  fleet.  In  fact,  so  many  advantages 
can  he  enumerated  on  bejuilf  of  the  i>roposed  layout 
that  it  will  doubtless  be  investigated  very  thoroughly, 
ther^  being  innumerable  situations  where  it  could  be 
installed  to  great  advantage. 


Sir  Thomas  Shaughnessy,  president  of  the  Canadian 
Pacific  Railway,  says  that  the  company  has  spent  $10,- 
000,000  double-tracking  the  line  between  Winnipeg  and 
Thutuler  Bay  in  the  last  year.  It  will  now  start  on 
similar  work  to  the  coast,  for  which  $oO. 000,000  of  new 
stock  was  voted  recently.  The  company  is  preparing 
to  operate  trains  ovei-  the  m(uuitaiiis  I'm-  700  miles  by 
el(>ctricity  trenernted  tiy  water  power. 
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The   Height   of    Platforms   for    Street  Cars 


Recommendations    Adopted    by    American 
Street   and    Suburban  Railway  Association. 


At  the  annual  convention  of  the  American  Street 
and  Interurban  Railway  Association  held  at  Atlantic 
City  during  the  week  of  October  19th,  one  of  the  inter- 
esting subjects  brought  up  for  discussion  was  the 
report  of  the  committee  upon  standardization.  This 
committee  dealt,  among  other  things,  with  the  height 
of  platforms  on  the  cars,  and  recommended  as  follows : 
"That  the  standard  height  of  platforms  for  intei-urban 
cars  from  the  top  of  rail  to  the  top  of  platform  floor  be 
51  inches,  and  that  the  height  for  city  cars  from  the  top 
of  rail  to  the  top  of  platform  be  31  inches." 

Regarding  the  height  of  car  steps  the  committee's 
report  said  that  the  heights  of  car  steps  are  controlled 
almost  entirely  by  a  number  of  different  factors  con- 
nected with  the  equipment  of  the  car,  such  as  the  diam- 
eter of  the  wheels,  the  character  of  the  motor  equpi- 
ment  and  the  kind  and  height  of  the  draft  rigging,  etc. 
On  account  of  the  differences  both  in  eqiupment  and 
conditions,  there  is  wide  variation  in  dimensions.  In 
view  of  these  facts  the  committee  did  not  consider  it 
advisable  at  present  to  go  farther  than  to  recommend 
what  it  considered  good  practice  as  regards  heights  of 
car  steps. 

With  this  limitation,  they  suggested  the  following 
as  recommended  practice  for  interurban  cars : — 
Height  from  top  of  rail  to  top  of  tread  of  first 

step  not  to  exceed 17  ins. 

Height  from  top  of  rail  to  top  of  tread  of  second 

step  not  to  exceed 29    " 

Height  from  top  of  rail  to  top  of  tread  of  third 

step  not  exceed 40    " 

Height  from  top  of  rail  to  top  of  platform  floor 

not  to  exceed   51    " 

The  committee  made  similar  recommendations  for 
the  heights  of  steps  on  city  cars  as  follows : —       ^ 
Height  from  top  of  rail  to  top  of  first  step  not 

to  exceed    17  ins. 

Height  from  top  of  rail  to  top  of  second  step  not 

to   exceed    31    " 

Height  from  riser  from  top  of  vestibule  floor  to 

floor  of  city  car 10    " 

Height  from  top  of  rail  to  top  of  third  step  not 

to  exceed   40    " 

Height  from  top  of  rail  to  vestibule  floor  not  to 

exceed    51    " 

height  of  raise  from  vestibule  platform  to  floor 

of  car 10    " 

Several  representatives  of  the  Ontario  Railway  and 
Municipal  Board  were  present,  and  entered  into  the  dis- 
cussion on  the  heights  of  steps.  Mr.  J.  H.  F.  Wyse, 
engineer  for  the  board,  said  that  this  subject  was  of 
especial  interest  to  Canadians  at  the  present  time,  as 
the  citizens  of  several  large  cities  were  asking  the  Com- 
mission to  lower  the  steps  of  city  cars.  He  explained 
that  the  Commission  occupied  the  same  position  toward 
the  public  and  the  railways  as  state  railway  commis- 
sions do  in  the  United  States.  He  said  that  some  of 
the  most  prominent  physicians  of  Canada  had  stated 
under  oath  that  the  high  steps  were  injurious  and 
(Jangerous,  and  the  demands  of  the  people  could  not  be 
ignored.  He  said  that  the  quest  ion  concerned  some 
twenty  roads  in  Ontario,  and  that  the  Board  was  desir- 
ous of  obtaining  all  the  light  possible  on  the  subject. 


He  thought  that  17  inches  was  too  high  for  the  first  step 
and  demonstrated  this  by  saying  that  this  was  but  a 
trifle  lower  than  the  chair  upon  which  the  delegates 
were  sitting. 

President  Simmons  read  a  letter  from  Dr.  Howard 
Kelley,  of  Baltimoi-e,  Md.,  entering  a  protest  against 
the  recommendation  of  the  committee  making  the  first 
step  17  inches  from  the  rail.  He  said  this  was  too  high 
for  the  comfort  of  women,  children  and  old  people,  and 
he  said  a  lower  step  would  expedite  entrance  and  exit. 

Mr.  H.  W.  Blake,  a  member  of  the  committee,  stated 
that  the  New  York  State  Association  had  gone  into  the 
subject  thoroughly  some  years  ago  and  had  reached  the 
same  decision  as  the  present  committee.  The  committee 
realized  that  many  roads  could  not  adopt  these  meas- 
urements, hence  they  were  recommended  simply  as 
good  practice  and  not  as  definite  standards. 

Mr.  Adams"  pointed  to  some  of  the  limitations  on 
city  care.  In  eastern  cities  they  are  limited  to  about  8 
feet  as  the  width  across  sills,  and  many  roads  could  not 
get  even  this  width  on  account  of  narrow  devil  strips. 
This  limited  the  radiation  of  trucks,  which  in  turn  lim- 
ited the  height  of  steps.  Certain  roads  overcome  the 
difficulty  by  using  maximum  traction  trucks,  but  with 
severe  grades  this  is  impracticable. 

Mr.  Olds  said  that  in  Milwaukee  the  trolley  wire 
must  be  18  feet  above  the  rail.  With  the  insulated  trol- 
ley base  used  for  single  phase  work  the  limitations  are 
very  narrow.  They  use  36-inch  car  wheels  with  a  clear- 
ance from  wheels  to  car  floor  of  4  inches,  while  the  floor 
is  2  inches  thick,  thus  giving  42  inches  from  top  of  rail 
to  top  of  floor.  This  is  about  all  they  can  get,  and  it  is 
9  inches  less  than  the  height  of  51  inches  proposed  by 
the  committee  for  interurban  cars.  In  order  to  get  the 
proper  headroom,  the  Milwaukee  company  is  working 
to  get  the  car  floor  down  to  40  inches  and  possibly  38 
inches,  and  this  can  be  done  by  the  use  of  33-ineh  car 
wheels.  This  plan  would  give  a  low  step.  Mr.  Olds 
agreed  that  many  steps  were  too  high,  and  frequently 
on  unpaved  streets  or  in  boarding  an  interurban  car  in 
the  country,  a  woman  was  obliged  to  step  22  to  24 
inches,  which  was  altogether  too  high.  He  said  that  the 
Chicago  roads  were  having  trouble  with  high  steps  on 
the  new  pay-as-you-enter  cars. 

Mr.  Roberts  thought  the  Toronto  companies  could 
get  a  14-inch  first  step  if  desired,  as  they  were  not  lim- 
ited by  subways. 

Mr.  Windsor  made  a  motion  to  add  the  words  "not 
to  exceed"  in  the  recommendations  regarding  heights 
of  city  and  interurban  car  steps.  This  motion  was 
adopted. 


The  Toronto  Street  Railway  is  feeling  elated  at  the 
result  of  the  international  fender  test  held  in  Pittsburg, 
Pa.,  when  the  Watson  fender  was  awarded  the  highest 
number  of  points  for  efficiency.  The  Watson  fender  is 
practically  an  output  of  the  railway  company,  as  the 
inventor  made  the  appliance  in  the  company's  shops. 


It  is  said  that  there  is  one  telephone  for  every  24 
persons  in  the  Island  of  Guernsey.  The  system  has  been 
in  use  since  1898. 
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The    Hydro  -  Electric    Accumulator    Apparatus 

An  Interesting   Paper  on  a  New  Subject,  Read  by 
Edward  Richards   before  Toronto  Section  A.I.E.E. 


Any  apparatus  or  plant  for  the  storage,  directly  or 
indirectly,  of  electric  energy  may  serve  either  one  or 
both  of  two  purposes.  1.  It  may  be  charged  and  car- 
ried simply  as  a  reserve  against  breakdowns  or  inter- 
ruptions in  the  service.  2.  It  may  be  discharged  at  cer- 
tain periods  of  maximum  demand,  supplementing  the 
generating  capacity  of  the  plant,  and  again  charged 
during  corresponding  periods  when  the  demand  is  less 
than  the  capacity  of  the  generators.  An  electric  stor- 
age battery  cannot  serve  both  of  the  above  purposes 
up  to  its  capacity.  If  it  is  used  on  regular  charge  and 
discharge,  it  cannot  at  the  same  time  be  held  in  reserve. 
The  plants  for  the  two  separate  purposes  would  be  con- 
sidered as  separate  investments.  On  the  other  hand,  a 
hydro-electric  storage  plant  of  any  given  capacity  may 
serve  both  of  the  above  uses  according  only  as  it  has 
reserve  water  in  storage  after  the  regular  day's  dis- 
charge.. In  the  case  of  an  electric  storage  battery  in 
railwa.v  service,  these  periods  of  discharge  are  frequent 
and  of  short  duration.  A  batter.y  for  the  transfer  of 
load  in  a  light  and  power  plant  would  discharge  only 
once  per  day  in  all  likelihood  and  for  any  material 
reduction  in  demand  on  ordinary  load  curves,  this  dis- 
charge would  have  to  extend  over  an  hour  or  more. 

A  large  electric  storage  battery  for  a  discharge 
extending  over  a  period  greater  than  one  hour  is  an 
impracticability,  because  of  the  excessive  investment 
required.  Hydraulic  storage,  therefore,  presents  the 
only  possible  medium  for  load  curve  correction  in  ordi- 
nary lighting  and  power  work.  The  reason  for  this 
lies  in  the  fact  that  in  such  a  storage  plant  the  only  two 
items  of  investment  affected  by  the  period  of  daily  dis- 
charge are  those  for  reservoirs  and  pumping  plant. 
From  the  standpoint  of  the  steam  plant  engineer  the 
idea  is  in  no  sense  a  feasible  one,  because  he  deals  with 
energy,  and  he  must  choose  a  medium  for  the  storage 
of  his  energy  with  an  efficiency  as  high  as  can  be 
obtained.  In  hydro-electric  plants  where  the  conserva- 
tion of  water  is  necessary  and  possible,  this  method  of 
storage  will  be  of  no  interest,  because  of  its  low  effi- 
ciency, but  in  cases  where  water  is  not  a  consideration 
or  cannot  be  stored,  such  a  plant  may  under  certain 
conditions  prove  to  he  an  auxiliary  of  considerable 
economic  value. 

It  will  be  evident  to  all  that  the  most  favorable  field 
for  such  an  undertaking  would  be  in  connection  with 
an  expensive  hydro-electric  generating  plant  supplying 
power  over  a  long  transmission  line  in  a  power  market 
where  fuel  cost  and  other  conditions  make  it  possible 
to  supply  economically  a  load  of  very  low  load  factor. 
In  such  a  ease  there  is  a  combination  of  heavy  invest- 
ment in  generating  station  and  transmission  line,  with 
a  load  curve  on  which  a  storage  plant  may  be  worked 
with  a  relatively  small  reservoir  investment.  It  will 
also  be  clear  that  as  the  general  investment  decreases 
and  the  load  factor  increases  it  becomes  more  and  more 
unlikely  thai  the  idea  can  be  applied  economically. 
A  suitable  site  would  be  a  prime  requisite.  Natural 
conditions  must  be  such  as  would  make  the  construction 
of  water  reservoir  or  reservoirs  as  simple  and  inexpens- 
ive as  possible.  Both  upper  and  lower  levels  should  be 
large  flat  surfaces  to  avoid  large  variations  in  head. 
The    difference   of   level   between   these    two   surfaces 


should,  of  course,  be  as  great  as  possible.  The  nature 
of  the  soil  of  the  upper  level,  and  in  some  cases  of  the 
lower,  should  be  such  as  to  retain  the  water  to  as  great 
an  extent  as  possible,  and  there  must  be  water  available 
to  compensate  for  leakage  and  evaporation. 

The  plant  itself  would  combine  turbines,  turbine 
pumps  and  electric  generators  and  motors.  Inquiries 
have  been  made  of  European  turbine  manufacturei"s  as 
to  the  feasibility  of  a  double-ended  unit,  in  which  the 
electric  generator  would  serve  also  as  a  motor  for 
pumping.  Doubt  was  expressed  as  to  the  possibility  of 
constructing  clutches  capable  of  carrying  such  capaci- 
ties as  would  be  desirable,  and  of  being  readily  discon- 
nected. They,  however,  advised  running  either 
hydraulic  unit  dry  while  the  other  would  be  working. 
The  full  load  efficiency  of  such  a  combination  would 
range  somewhere  between  50  and  55  per  cent.,  but  as 
no  ordinary-  load  curve  would  permit  of  working  at  full 
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A  Typical  Large  Power  Market  Curve. 

load,  except  at  peak  hours,  without  small  unit  capaci- 
ties, the  actual  average  efficiency  might  range  between 
40  and  45  per  cent. 

The  most  favorable  load  curve  for  the  application 
'  of  such  a  storage  plant  is  one  with  a  relatively  large 
short  hour  commercial  lighting  load  overlapping  the 
ten-hour  motor  load.  A  curve  without  any  such  peak 
would  present  an  unlikely  field  for  the  application  of 
any  such  treatment.  The  accompanying  curve  is  that 
of  a  well-known  large  power  market  reduced  in  the 
equal  proportions  throughout.  It  shows  a  compara- 
tively high  load  factor,  namely,  67  per  cent.,  on  the 
upper  winter  day  curve,  and  75  per  cent,  on  the  lower 
summer  day  curve.  The  upper  curve  could  be  rectified 
to  12.000  k.w.  demand  by  a  plant  with  a  generator 
capacity  of  4.000  k.w.,  with  an  average  overall  effi- 
ciency of  conversion  of  40  per  cent.  The  summer  day 
demand  could  be  reduced  to  10.000  k.w.  under  similiar 
coiulitioiis,  utilizing  2.400  k.w.  of  generator  capacity.. 

The  jirolilem  of  determining  whether  liydro-electric 
storage  could  be  made  an  auxiliary  of  any  value  or  not, 
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might  be  classified  under  one  of  four  heads  as  relating 
to  cases  where  (1)  the  contract  is  on  the  basis  of  the 
yearly  maximum  demand;  (2)  the  contract  is  on  the 
basis  of  the  monthly  demand  within  certain  limits,  as 
in  the  case  of  the  contract  between  the  Hydro-Electric 
Power  Commission  and  the  Ontario  Power  Company; 
(3)  the  contract  is  the  basis  of  the  metered  energy;  (4) 
users  and  producers  of  the  power  are  combined  in  the 
same  interests.  It  will  be  noticed  that  these  four  cases 
are  classified  in  the  order  of  their  simplicity. 

In  the  first  case  the  annual  reduction  in  the  cost  of 
the  purchased  power,  affected  by  the  plant,  is  to  be 
balanced  against  the  annual  fixed  and  operating 
charges  on  the  storage  plant.  In  such  a  case,  with  such 
a  load  curve  as  the  one  here  presented,  4,000  k.w.  would 
represent  the  annual  reduction  in  demand,  and  nothing 
would  be  gained  by  reducing  the  summer  demand 
below  12,000  k.w.,  the  storage  plant  practically  lying 
idle  during  the  months  of  minimum  summer  demand. 

In  the  second  case,  the  average  of  the  reductions  in 
monthly  demands  must  be  balanced  against  the  annual 
cost  of  the  storage  service.  With  the  accompanying 
curve  the  maximum  reduction  is  4,000  k.w.,  the  mini- 
mum is  2,400  k.w.,  and  the  average  would  approximate 
3,200  k.w.,  assuming  that  the  curve  of  demand  would 
vary  evenly  between  the  two  curves  shown. 

In  the  third  case  such  a  method  of  storage  could  be 
of  no  economic  value  to  the  purchaser,  but  might  be 
applied  on  behalf  of  the  producer  and  vendor.  It  will, 
however,  be  seen  that  such  a  basis  of  purchase  is  an 
entirely  abnormal  one  in  the  case  of  any  hydro-electric 
enterprise  in  which  such  a  consumer  represents  any 
large  proportion  of  the  total  output  of  the  plant. 

In  the  fourth  instance  the  ease  is  much  more  com- 
plicated. The  development  may  be  of  a  nature  where 
a  very  large  part  of  the  total  investment  for  generat- 
ing plant  is  fixed  for  all  outputs,  or  it  may  be  such  that 
the  investment  is  more  nearly  proportioned  to  the  out- 
put. If  a  storage  plant  could  be  installed  to  supply  a 
certain  portion  of  the  daily  demand  more  cheaply  than 
the  corresponding  generating,  transforming  and  trans- 
mission plant,  it  would  be  given  the  preference. 

In  the  above  cases  no  mention  has  been  made  of  the 
value  of  reserve  capacity  of  such  a  plant  in  cases  of 
interruption  of  the  service  over  the  transmission  line. 
This  value  would  range,  depending  on  the  class  of  cus- 
tom supplied,  from  nothing  up  to  the  cost  of  a  similar 
service  from  any  other  source  of  reserve  power,  such  as 
storage  batteries,  reserve  steam  or  gas  plants.  In  con- 
sidering a  reserve  steam  or  gas  plant  it  should  be 
noticed  that  the  hydraulic  storage  plant,  to  effect  a 
4,000  k.w.  reduction  in  winter  demand  on  such  a  curve 
as  here  presented,  must  supply  power  over  a  period  of 
twelve  hours.  The  operating  cost  of  a  steam  or  gas 
plant  for  a  similar  service  would  be  a  serious  item. 

If  a  site  were  available  with  ample  water  storage 
for  any  considerable  reserve  after  the  ordinary  day's 
run,  such  reserve  water  would  warrant  the  installation 
of  considerable  spare  capacity  simply  for  reserve. 
These  reserve  units  could  ordinarily  be  operated  as 
synchronous  condensers,  and  in  that  capacity  pay  their 
own  fixed  and  operating  charges  many  times  over. 

In  conclusion,  it  may  be  stated  that  upon  investiga- 
tion it  will  be  found  that  there  are  sites  suitably  located 
which  may  be  developed  for  such  a  purpose  to  work  on 
such  a  curve  as  the  one  here  illustrated,  which  may  be 
developed  with  higli-class  equipment  for  a  working 
capacity  of  4,000  k.w.,  reserve  equipment  for  3.500  k.w. 
additional,  with  water  in  storage  for  15,000  k.w.  hours 
at  the  end  of  any  full  day's  run,  for  a  capital  outlay  not 


exceeding  $400,000.  The  annual  cost  of  the  service 
would  not  exceed  $8  per  horsepower  of  actual  average 
reduction  in  monthly  demand  in  the  station  on  the 
K.V.A.  or  apparent  power  basis,  if  the  power  factor 
could  be  corrected  between  the  limits  of  80  and  90 
per  cent. 


City  Engineer  Rust  has  advised  the  Board  of  Con- 
trol that  some  action  should  be  taken  to  prevent  the 
Toronto  Electric  Light  Company  from  erecting  poles 
and  lines,  and  constructing  underground  work,  in  view 
of  the  fact  that  the  city  will  soon  supply  electricity  to 
the  citizens.  "Would  it  not  b6  advisable  to  take  steps 
to  prevent  the  Electric  Light  Company  from  carrying 
on  this  work,  which  will,  of  course,  result  in  duplicate 
lines  and  conduits  being  placed  on  the  streets?"  Mr. 
Rust  asked.  It  seems,  however,  that  the  city  has  not 
the  necessary  power  to  pi-event  the  T.  E.  L.  Co.  from 
extending  its  service. 


Mr.  Wm.  Meredith,  an  American  consulting  hy- 
draulic engineer,  has  prepared  a  report  on  the  suitabil- 
ity of  the  Jordan  River,  Vancouver  Island,  as  an  addi- 
tional source  of  supply  for  electric  power  for  the 
British  Columbia  Electric  Street  Railroad  Company. 
The  company  has  made  an  appropriation  of  $1,500,000 
to  establish  an  additional  power  plant  on  the  Jordan 
River  as  soon  as  a  suitable  location  can  be  found,  as 
more  power  is  necessary  in  Vancouver,  B.C. 


Trade  Enquiries. 

The  Dominion  Goverimient  Trade  and  Commerce 
reports  contain  the  following  trade  enquiries.  Readers 
of  the  ''Electrical  News"  may  obtain  the  names  of 
enquirers  by  writing  us,  enclosing  stamped  envelope 
and  stating  number  of  enquiry  : — 

1587.  Electrical  Supplies. — A  firm  of  general  import 
merchants  wish  to  hear  from  Canadian  manufacturers 
of  electrical  supplies  suitable  for  English  use,  such  as 
lamps,  motors,  etc. 

1611.  Dry  Cells. — A  Manchester  electrical  firm  will 
be  glad  to  correspond  with  Canadian  manufacturers  of 
dry  cells. 

1643.  Engineering  Goods. — A  well-connected  firm  of 
engineers'  agents  and  merchants  in  the  north  of  Eng- 
land ask  for  catalogues  from  Canadian  manufacturers 
of  mechanical  appliances  or  engineering  requisites  suit- 
able for  English  use. 

1656.  Engineering  Goods. — A  firm  of  general  mer- 
chants and  agents  are  seeking  the  agency  in  the  north 
of  England  for  Canadian-made  engineering  goods. 

1671.  Belting. — A  Yorkshire  firm  matiui'acturing 
leather  machine  belting,  main  driving  and  dynamo 
belts,  fire-hose,  waterproof  and  india-rubber  goods,  etc., 
wishes  to  extend  business  connections  in  Canada. 

1679.  Agency. — A  Birmingham  firm  manufacturing 
every  description  of  electrical  appliances  wishes  to  get 
into  touch  with  a  thoroughly  enterprising  and  energetic 
firm  of  uiuloul)ted  stability  in  Canada  to  take  up  their 
Canadian  agency. 


Messrs.  Henry  Birks  &  Sons  have  placed  on  order 
for  25  single  glower  Nernst  lamjis  throiigli  the  Cana- 
dian Westinghoiise  Co.'s  Vancouver  office.  This  is  in 
addition  to  the  iimlti|)ie  glower  lamps  installed  previ- 
ously. 
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The    Electrification   of   the   Welland    Canal 


Illumination    and    Lock    Gate    Operation    from 
over  One  Hundred  Five  Horse  Power   Motors. 


Dominion    Power   and  Transmission  Company's  Power  House. 


Since  the  Dominion  Government  gained  control  of 
the  Welland  Canal  in  1841.  many  improvements  have 
l)een  made  in  its  equipment : 

The  entire  length  of  the  canal  is  now  electrically 
illuminated,  requiriug  over  600  arc  lamps. 

The  latest,  and  one  of  the  most  important  improve- 
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Transformer  Station  at  Thorold,  Showing   Reinforced   Concrete 
Pole  and  Method  of  Lamp  Suspension. 

ments  made  since  the  opening  of  the  r-anal,  is  the 
installation  of  lock  opening  and  closing  mechanisms, 
which  are  operated  by  induction  motors.  The  motors 
are  directly  geared  to  the  mechanisms,  which  operate 
the  gates  through  a  friction  clutch,  the  whole  being 
housed  in  galvanized  iron  boxes  or  covers  at  each  lock, 
where  the  attendant  merely  has  to  throw  in  the  reverse 
or  forward  switch  for  opening  or  closing,  special 
switches  being  provided,  the  handles  of  which  extend 
outside  of  the  housing  within  easy  access  of  attendant. 
The  old  method  of  opening  by  manual  labor  required 


about  six  minutes  for  each  pair  of  lock  gates,  while 
with  the  new  machani.sms  operated  by  induction 
motors,  the  time  taken  is  only  35  to  40  seconds.  This 
means  a  saving  in  time  to  a  vessel  going  through  the 
canal,  of  about  three  houi-s.  besides  eliminating  tedious 
waits  and  delavs  in  the  locks. 


Showing  Motor   Geared  to   Mechanism. 

There  were  required  for  this  work  over  one  hundred 
5-horse-power  motors,  and  tenders  were  asked  by  the 
Department  of  Railways  and  Canals,  each  manufac- 
turer submitting  a  motor  for  test.  The  Packard  Elec- 
tric Company,  Limited.  St.  Catharines,  was  awarded  the 
contract.  The  motors  are  the  squirrel  cage  type,  220 
volts  3  phase,  1,200  revolutions,  with  special  shaft  for 
gearing  to  mechanism. 

Special  attention  was  given  to  this  matter  of  insula- 
tion, the  coils  being  thoroughly  impregnated  by  the 
vacuum  process,  after  being  placed  in  position  in  the 
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slots,  rendering  them  impervious  to  moisture,  and  the 
meehanieal  strength  being  such  as  to  reduce  the  liabil- 
ity of  burn  out  from  any  cause  to  a  minimum.  Ex- 
perimental tests  were  made  to  prove  the  insulation, 
and  after  prolonged  and  repeated  immersions,  convinc- 
ing proof  was  given  that  the  motors  are  peculiarly 
adapted  for  operation  in  damp  places. 

The  current  required  for  operating  the   motors  is 


« 


150  ft.   Reinforced  Poles,  on  which  several  Power  Circuits 
Cross   the  Canal. 

supplied  by  the  Dominion  Power  and  Transmission 
Company,  Limited,  from  their  Decew  Palls  power 
house  situated  about  two  miles  from  the  city  of  St. 
Catharines.  It  is  transmitted  along  the  canal  at  2,200 
volts,  and  fifty-five  of  The  Pakard  Electric  Co.'s  latest 
Core  type  transformei-s,  ranging  in  capacity  from  five 
to  twenty-five  kilowatt,  are  used  to  reduce  the  voltage 
to  that  required  for  the  motors. 

The  Welland  Canal  has  up  to  date  cost  $26,000,000 
for  construction.  It  has  25  locks,  2  pair  of  guard  gates 
and  23  bridges.  The  distance  covered  is  26  3-4  miles 
and  the  difference  in  level  is  326  feet. 


Electrification  of  the  N.  Y.,  N.  H.  &  H.  Railroad. 

William  S.  Murraj',  electrical  engineer  of  the  New 
York,  New  Haven  and  Hartford  Railroad  Co.,  which 
has  been  operating;:  the  Westinghouse  single-phase  elec- 
tric railway  system  on  a  part  of  its  lines  during  the 
last  two  years,  in  discussing  their  experiences  with 
electrifications,  says: — 

"The  most  coanmereially  valuable  answer  as  to  the 
success  of  electrification  on  the  Now  Haven  is  written 
in  the  actual  operating  schedule  in  the  electrification 
zone.  The  train  minute  delays  suffered  to-day  by  elec- 
trical operation  are  l)ut  a  small  percentage  of  those  in- 
curred during  the  period  of  steam  operation.  As  the 
zone  limits  in  our  case  were  not  a  terminal  proposi- 
tion, the  application  of  the  direct  current  showed  itself 


to  be  impracticable.  On  account  of  errors,  always 
common  to  initiative  work,  the  first  few  months'  opera- 
tion has  been  a  period  of  interruption  which  has  na- 
turally been  annoying  both  to  the  road  and  the  public. 
To-day  the  delays  have  disappeared  by  the  removal  of 
their  cause. 

"The  wisdom  of  the  purchase  of  a  locomotive  con- 
sisting of  two  individual  half  units,  the  whole  or  half 
unit  being  operative  by  a  single  crew,  has  proved  itself 
in  the  ability  of  the  road  to  handle  75  per  cent,  of 
traffic  with  half  unit  locomotives,  using  the  whole  unit 
•  )n  the  remaining  25  per  cent,  of  trains,  whose  weight 
demands  the  full  drawbar.  Should  future  require- 
ments see  the  advantage  of  extension  of  electrification 
east  of  Stamford,  the  sj'stem  is  designedly  applicable. 

"As  to  the  saving  in  cost  of  operation  as  compared 
with  steam,  I  would  state  that  operation  to-day  has 
not  been  of  a  sufficient  length  of  time  to  make  this 
comparision.  It  may  be  interesting  to  note,  however, 
that  by  exhaustive  investigation  I  have  found  that  one 
pound  of  coal  burned  under  the  boilers  of  our  central 
station  produces  twice  the  drawbar  obtained  by  one 
pound  of  coal  burned  in  the  fire-boxes  of  the  steam 
locomotive,  or,  in  other  words,  the  fuel  bill  for  electric 
traction  is  one-half  of  that  required  for  steam  traction. 
Other  economies  will  arrive  in  the  low  cost  of  main- 
tenance and  repairs  of  the  electric  locomotive  as 
against  steam  locomotives. 

"The  density  of  tratfie  is,  of  course,  the  paramount 
feature  as  to  the  savings  to  be  effected  by  electrifica- 
tion. It  is  not  to  be  forgotten  that,  in  electrifying,  in- 
terest, depreciation,  insurance  and  taxes  follow  closely 
on  the  heels  of  the  capital  investment  in  equipment  and 
material  necessary  to  electric  operation.  The  heavier 
the  traffic,  the  greater  will  be  the  economies  derived 
from   the    two    above-mentioned   sources. 

'The  greatest  value  to  be  experienced  by  electrifi- 
cation will  be  in  the  tremendously  increased  traffic 
capacity  of  the  present  track  mileage,  due  to  the  faeil- 


5  H.  P.  Packard  Type  "D"  Induction   Motor. 
Used  in  Welland  Canal  Equipment. 

ity  electricity  offers  in  making  rapid  main  line  and 
yard  train  movement,  or,  stated  in  another  way,  it  is 
thus  immediately  seen  that  electrification  will  permit 
a  tremendous  increase  of  traffic  without  an  increase 
of  track  mileage,  and  thus  roads  which  are  faced  with 
the  requirements  of  handling  their  congested  tratific  b.v 
laying  new  tracks,  which,  of  course,  is  the  most  ex- 
pensive procedure  on  account-  of  right-of-way  difficul- 
ties, will  be  led  into  providing  an  equal  capacity  by 
electrification  of  the  old  trackage." 
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St.  Johns    Electric    Light    Company's    Equipment 

Description    of    the     Plant    Which    Supplies    Light 
for  the  Towns  of  St.  Johns  and  Iberville,  Quebec. 

Illustrations  of  the  plant  of  the  St.  Johns  Electric 
Light  Co.,  Limited,  at  St.  Johns,  P.Q.,  are  published 
herewith.  Up  to  three  and  a  half  years  ago,  this  com- 
pany operated  a  single  phase,  133  cycle  steam  plant 
They  then  contracted  with  the  Montreal  Light,  Heat 
&  Power  Co.  for  a  supply  of  power  at  their  Chambly 
power  house  on  the  Eichelieu  river,  twelve  miles  helow 
St.  Johns.  The  company  then  constructed  from  St 
Johns  to  Chambly,  a  three-phase,  25,000-volt  line, 
bringing  water  power  up  to   St.    Johns.     In   December 


St.  Johns  Electric  Light  Company — The  Powrer  House 

1904  they  began  to  give  a  24-hour  service,  and  have  con- 
tinued it  successfully  up  to  the  present  time..  At  Cham- 
bly (he  company  have  special  connections  with  the 
Montreal  Light,  Heat  &  Power  Co.  Their  line  runs 
!  nrallel  with  the  Chambly  canal  and  the  Eichelieu  river. 
'J'he  pole  line,  is  designed  to  carry  two  3-phase  36-inch 
tiiangl-3  lines.  In  the  transformer  house  the  company 
have  an  equipment  of  lightning  arresters  and  a  25,000- 
voll  oil  switch  and  transformers.  After  entering  the 
transformer  house  the  current  is  carried  to  the  switch- 
i)oard  in  the  engine  and  generator  room  of  the  steam 
plant. 

The    steam    plant    consists    of    two    250    horse-power 


St.  Johns  Electric  Light  Couipany— Engine  and  Generator 
Room  of  Steam  Plant. 

boilers,  two  200  horse-power  Lenard-Ball  tandem  com- 
pound condensing  engines,  belted  to  one  120  K.W. 
3-phase  60  cycle  S.K.C.  and  one  115  K.W.  3-phase, 
60  cycle  Allis-Chalmers-Bullock  generators.  Each  en- 
gine has  its  own  condenser  and  pump  and  each  gener- 
ator its  own  exciter.  The  steam  plant  is  used  as  an 
auxiliary  and  also  to  take  care  of  peak  loads.  The 
switchboard  was  designed  so  as  to  be  as  simple  as  pos- 
sible. It  has  a  double  set  of  three-phase  bus-bars  placed 
on  the  floor  at  the  rear  of  the  board  in  a  sort  of  chamber 
which  ensures  perfect  safety  when  working  behind  the 
Ijoard.  This  is  an  inexpensive  way  of  getting  rid  of  the 
danger  of  having  bus-bars  mounted  upon  the  rear  of 
the   board  frame. 

Tlie    St.    Johns   Electric    Light   Co.    supply   both    St 
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St.  Johns  Electric  Light  Company — Tne  Transformer  House. 
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Johns  and  Iberville,  which  is  on  the  opposite  side  of 
the  river.  The  combined  population  is  about  8,000.  The 
company  have  about  5,000  lights  connected  and  about 
200  horse-power  in  motors.  JMr.  F.  A  .Chisholm,  whose 
portrait  is  pubhshed  herewith,  is  managing  director  and 
secretary-treasurer  of  the  company.  Mr.  K.  S.  Kelsch, 
C.E.,  Montreal,  has  been  consulting  engineer  for  the 
company  for  a  number  of  years.  The  president  of  the 
company  is  ]Mr.   .James  OTain.    St.   .John's. 
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The  St.  Johns  Light  Co.  has  recently  acquired  at 
a  sheriff's  sale  the  plant  of  the  St.  Cesaire  and  Iber- 
ville Hydraulic  and  Power  Co.,  of  St.  Johns.  This 
company  had  had  a  very  unfortunate  career.  It  was 
formed  to  bring  power  from  the  Yamaska  River.  The 
company  fixed  prices  at  a  very  low  figure,  which  was 
said  to.  be  lower  even  than  the  cost  of  production,  and 
financial   trouble   followed.     The   plant,   having  been 


sold  by  the  sheriff,  was  acquired  by  a  party  who  con- 
tinued to  run  at  the  low  prices,  which  led  to  further 
financial  difficulties,  and  a  second  time  the  plant  was 
sold  by  the  sheriff,  and  acquired  in  the  interest  of  the 
old  established  St.  John#  Light  Co.  The  town  of  St. 
Johns  has  now  made  a  contract  with  this  company  for 


F.  A.  Chisholm,  Managing  Director  and  Secretary- 
Treasurer,  St.  Johns  Electric  Light  Co. 

seven  years,  and  established  prices  for  commercial 
lighting,  which,  although  very  low,  considering  the  cost 
of  production  in  St.  Johns,  still  will  probably  enable 
a  dividend  to  be  earned  on  the  invested  capital,  which 
has  been  impossible  heretofore. 

The  first  sale  of  the  St.  Cesaire  &  Iberville  plant 
was  at  a  price  of  $20,000  in  1906,  and  the  second  sale 
was  for  .$15,000  in  August,  1908. 


The  Dodge  Monufacturing  Co.,  of  Toronto,  Limited, 
have  issued  a  new  catalogue.  No.  B7.  giving  full  details 
and  prices  of  their  power  transmission  machinery  and 
elevating  and  conveying  machinery  for  all  purposes. 
The  catalogue  is  well  bound  in  limp  cloth  and  extensi- 
ively  illustrated.  It  will  be  useful  to  anyone  in  need 
of  such  classes  of  machinery. 
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Some    Practical    Notes    on    Transformer    Testing 

Ideas  obtained  after  experience  of  various  methods. 
Paper    by    E.    M.    Wood,    in    "  Applied    Science," 


It  is  not  the  inteution  of  the  writer  to  try  to  write  a 
treatise  on  the  subject  of  transformer  testing,  but  to 
offer  a  few  pracical  notes  based  on  experience  on  cer- 
tain methods,  which  do  not  come  within  the  scope  of  the 
instruction  given  in  the  School. 

The  purpose  of  commercial  testing  is  twofold:  first, 
to  make  sure  that  the  construction  of  the  piece  of 
apparatus  is  mechanically  and  electrically  correct,  and 
secondly,  to  give  the  engineering  department  data  to 
check  the  correctness  of  their  designs,  constants,  etc. 
Tests  made  for  the  latter  purpose  are  usually  omitted 
on  apparatiis  that  is  "standard,"  that  is  on  apparatus 
of  which  considerable  number  of  units  have  been  built 
to  the  same  specifications.  The  first  few  machines 
built  under  new  specifications  should  have  complete 
tests. 

The  first  class  of  transformers  whose  testing  we  will 
discuss  is  the  small  "lighting"  transformer,  usually  of 
less  than  100  k.w.  capacity.  Since  these  are  turned 
out  in  comparatively  large  numbers  in  standard  sizes, 
voltages,  etc..  it  is  essential  that  the  tests  on  these 
should  be  sufficient  and,  at  the  same  time,  not  take  too 
much  time.  The  standard  tests  are  for  insulation, 
polarity,  conversion  or  voltage  ratio,  losses,  regulation 
and  heating.  The  insulation  tests  are  of  two  sorts :  the 
high  voltage  test  to  detect  grounds,  and  the  short  cir- 
cuit test.  This  latter  test  consists  in  applying  double 
or  triple  normal  voltage  to  the  secondary  winding  of 
the  transformer.  This  gives  double  or  triple  the  normal 
voltage  between  turns  in  the  winding  and  causes  a  short 
circuit  and  burn  out  if  the  insulation  between  turns  is 
weak.  To  avoid  large  exciting  currents  the  highest 
available  frequency  is  used.  (In  all  testing  depart- 
ments the  low-tension  side  is  called  the  "secondary" 
and  the  high-tension  side  the  "primary.") 

The  conversion  and  polarity  tests  check  the  proper 
winding  and  assembly  of  the  coils.  A  rather  neat 
scheme  for  taking  polarity  and  conversion  at  once  on  a 
transformer  of  standard  voltages  is  shown  in  Fig.  1. 

The  transformer  under  test  A  and  a  transformer  B 
of  the  same  voltages  and  ratio,  whose  ratio  has  been 
carefullv  taken  by  voltmeters,  are  connected  in  paral- 
lel on  the  primary  side,  and  both  excited  from  a  suit- 
able transformer  C,  as  shown.  Then  each  secondary' 
coil  of  A  is  connected  in  turn,  as  shown,  in  series  with 
the  standard  secondary  and  a  voltmeter,  so  that  if  the 
polarity  is  right,  the  units  of  the  two  coils  oppose  each 
other.  If  conversion  and  polarity  are  right  there  will 
be  no  voltmeter  reading.  The  voltmeter  should  be  pro- 
vided with  taps  in  its  resistance  so  as  to  give,  for 
example,  250,  ]5  and  3  volt  scales.  The  3  volt  scale  is 
necessary  to  show  whether  or  not  the  conversion  is 
exactly  correct,  but  when  first  connected  the  voltmeter 
switch  .should  be  on  the  250  volt  connection  (i.e..  if  the 
transformers  have  about  the  standard  110  volt  second- 
ary coils),  so  that  the  meter  will  not  be  damaged  if 
the  polarity  happens  to  be  wrong.  Of  course,  a  wrong 
polarity  on  a  coil  will  show  by  adding  the  units  in- 
stead of  subtracting,  and  the  meter  -nnll  read  220  in- 
stead of  zero. 

Core  losses  and  copper  losses  are  taken  by  watt- 
meter by  well-known  methods.  Frequency  should  be 
correct  and  the  wave  shape  of  impressed  voltage  sinn- 


soidal,  or  else  the  wave  shape  and  the  relative  core 
losses  due  to  this  shape  and  to  the  sinusoidal  wave 
should  be  known.  Since  the  readings  on  the  wattmeter 
are  small,  the  meters  should  be  connected  so  that  each 
meter  reads  exactly  what  it  is  intended  to  read;  errors 
due  to  power  taken  by  other  meters  being  generally 
not  negligible.  Proper  connections  are  shown  in  Figs. 
2  and  3. 

For  core  loss,  the  voltage  should  be  set,  then  the 
voltmeter  circuit  opened  and  watts  read,  then  watt- 
meter pressure  circuit  opened  and  exciting  current 
read.  In  the  impedance  copper  loss  test  the  current  is 
set  with  all  pressure  coils  open,  then  impedance  volts 
and  then  copper  loss  watts  read  separately.  All  cur- 
rent coils  should  be  protected  by  short  circuiting 
switches.  This  is  a  precaution  that  should  be  taken  in 
all  testing  work. 

The  heating  test  usually  consists  in  running  the 
transformers  in  pairs  under  core  loss  and  a  small  over- 
load copper  loss  for  a  couple  of  hours.  The  method  will 
be  considered  in  detail  later.  This  test  is  merely  a  load 
run  to  show  up  weak  spots.    The  tests  for  heating  are 
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made  when  the  type  is  under  development,  and  not 
necessary  on  the  article  after  it  has  become  standard. 

Practically  the  same  tests  are  applied  to  large  power 
transformers.  However,  as  these  are  not  so  well  stand- 
ardized as  the  smaller  types,  special  methods  have  to 
be  employed. 

Conversion  is  be.st  taken  after  the  core  has  been 
built  up,  but  before  the  transformer  has  been  com- 
pletely assembled,  because  with  the  large  "slab" 
wound  transformers  with  many  coils  it  is  easy  to  get 
coils  interchanged,  or  wrong  way  around,  and  the 
transformer  has  to  be  torn  down.  The  best  procedure 
in  taking  conversion  is  to  first  make  out  from  the  wind- 
ing specifications  a  diagrammatic  scheme  of  the  wind- 
ings, showing  the  number  of  turns,  the  location  of  taps, 
ends  of  coils,  etc.  Then  a  suitable  number  of  turns  in 
a  eoil  is  taken  as  a  primary,  a  voltage  of  so  many  (say 
2  or  10  or  whatever  is  convenient)  volts  per  turn  is 
impressed  and  voltages  on  the  other  sections  read. 
The  volts  per  turn  for  each  section  should  be  the  same. 
The  laying  out  of  the  scheme  for  taking  conversion 
requires  some  ingenuity  and  a  knowledge  of  the  meters, 
potential  transformers,  etc.,  available.  Voltmeters  for 
this  purpose  should  be  kept  carefully  calibrated. 

Core  loss  is  taken  in  much  the  same  way  as  in  case 
of  small  transformers.  The  method  or  order  of  con- 
necting the  meters  in  circuit  is  scarcely  so  important  as 
meter  losses  are  negligible.  Wave  form  of  impressed 
voltage  is  as  important  as  before,  if  comparison  be- 
tween different  transformers  is  desired.     It  is  custom- 
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ary  in  some  places  to  take  an  oscilligram  of  applied 
voltage  under  some  standard  conditions,  for  example, 
normal  voltage  on  transformer.  This  is  filed  with  the 
test  report  for  reference. 

Any  available  part  of  the  winding  with  sufficient 
number  of  turns  to  keep  within  reasonable  limits  the 
magnetizing  current  necessary  to  produce  the  normal 
voltage  core  fins,  may  be  used  as  an  exciting  coil,  and 
to  it  should  be  applied  its  proportion  of  the  normal 
working  voltage.     This  will  produce  normal  working 
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flux  in  the  core  and  normal  core  loss.  The  coil  should 
be  so  chosen,  if  possible,  that  its  voltage  is  less  than 
3,000  volts,  as  below  that  voltage  it  is  safe  to  use  resist- 
ance multipliers  in  the  pressure  circuit  of  the  watt- 
meter. These  are  more  satisfactory  than  the  potential 
transfonner,  as  the  latter  does  not  have  its  primary  and 
secondar}'  voltages  in  exact  opposition  in  phase.  This 
causes  the  wattmeter  to  read  too  low. 

Copper  loss  and  short  circuit  impedance  volts  are 
taken  by  the  usual  short  circuit  test.  Resistance  of 
primary  and  secondary'  windings  with  connections  for 
the  short  circuit  test  should  be  found,  and  the  con- 
nected and  observed  total  copper  loss  should  check 
very  closely. 

Resistance  may  be  taken  by  D.C.  drop  of  potential 
method,  or  by  Wheatstone  Bridge.  In  taking  resist- 
ance by  bridge,  it  is  advisable  to  keep  the  "battery 
key"  closed  until  the  reading  is  completed,  to  avoid  the 
great  self-inductive  "kick"  when  it  is  opened.  Inci- 
dentally, this  necessitates  the  use  of  a  good  battery  in 
connection  with  the  bridge.  For  the  P.  D.  method  a 
storage  battery  or  D.C.  exciter  may  be  used,  with  suit- 
able rhostats  in  series.  The  cores  of  large  transformers 
seem  to  possess  considerable  magnetic  inertia,  so  in 
order  to  avoid  disturbances  and  variations  of  the  volt- 
meter readings,  as  the  magnetism  in  the  core  is  gradu- 
ally built  up  by  the  effect  of  the  direct  current  in  the 
windings,  it  is  well  to  apply  current  up  to  about  twice 
the  value  it  is  intended  to  use,  hold  at  that  value  about 
a  minute,  then  reduce  the  current  to  the  required  value, 
and  close  the  voltmeter  circuit.  If  the  voltmeter  needle 
is  steady  and  does  not  "creep"  towards  lower  readings, 
the  meter  readings  may  be  taken.  In  order  to  damp 
out  variations  in  D.C.  current,  the  winding  that  is  not 
having  its  resistance  measured  may  be  short  circuited 
on  itself.  Connections  for  voltmeter  should  be  made 
nearer  the  winding  than  the  connection  points  of  cur- 
rent leads  and  transformer  leads.  This  arran'gement 
insures  against  including  the  contact  resistance  of  the 
leads  in  the  resistance  of  the  transformer  coil. 

Treating  tests  on  power  transformers  are  necessarily 
made  with  more  care  than  on  lighting  types.  The  iron 
and  copper  losses  are  supplied  as  follows:  The  trans- 
formers are  connected  as  shown  in  the  diagrams  4  and 
5,  "bucking"  if  two  of  a  kind  are  available,  and  "open 
delta"  on  the  primary  side  of  three  are  under  test. 

Take  the  case  where  two  are  iinder  test.  The  core 
losses  are  supplied  by  exeiting  the  two  secondaries  in 
parallel,  up  to  normal  working  voltage,  by  a  suitable 


generator,  with  or  without  an  auxiliary  tarnsformer. 
The  impressed  voltage  is  adjusted  by  varying  the  field 
of  the  generator.  The  secondaries  should  be  connected 
in  series,  as  shown  in  the  diagram  No.  4.  This  causes 
the  primary  E.M.F.'s  to  be  opposing  each  other  or 
"bucking,"  and  the  voltage  across  the  two  is  zero.  If 
an  A.C.  voltage  at  any  convenient  frequency  be  applied 
here  equal  to  the  sum  of  "impedance"  voltages  of  the 
two  transformers  at  that  frequency,  full  load  amperes 
will  be  forced  through  primary  and  secondary  windings 
of  both  transformers,  for.  as  will  be  seen  by  the  dia- 
grain.  the  secondary'  connections  form  a  short  circuited 
secondary  to  this  primary  "impedance"  voltage,  as  in 
the  impedance  test.  This  current  then  supplies  the 
copper  loss,  and  does  not  unbalance  the  core  loss  seri- 
ou.sl,y.  This  "load"  current  may  be  supplied  by  a  sep- 
arate generator  or  by  the  "exciting"  generator,  but 
should  pass  through  a  transformer  with  strong  insula- 
tion between  primary  and  secondary,  even  if  the 
required  ratio  of  transformation  is  1  to  1.  This  is 
necessary  because  the  "load"  wiring  may  have  a  poten- 
tial against  ground  equal  to  the  high  tension  voltage 
of  the  transformer  under  test,  and  it  is  easier  to  insu- 
late against  this  in  a  transformer  than  in  a  generator. 
If  three  transformers  are  to  be  tested  they  are  con- 
nected as  shown  in  Fig.  5.  The  secondaries  are  excited  in 
delta  from  a  three-phase  generator,  and  the  primaries 
are  connected  in  open  delta  as  indicated  ,and  the  load 
current  introduced   into  the  open   "corner." 

Resistances  and  temperature  should  be  taken  before 
starting  the  heat  test.  The  transformers  may  be  put  on 
overload  copper  loss  until  the  oil  temperature  shows 
that  heating  is  about  to  final  value,  then  the  losses  are 
set  at  normal  value  and  the  cooling  medium  (iisually 
water)  introduced,  and  the  amount  adjusted  according 
to  guarantees.  When  it  is  reasonably  certain  that  this 
is  correct  a  resistance  may  be  taken,  and  the  conditions 
maintained  another  hour  or  so,  followed  by  a  final  hot 
resistance.  This  should  be  the  same  as  the  last  one. 
For  calculating  temperature  rise  by  resistance,  it  is 
best  to  base  calculations  on  change  of  primary  resist- 
ance. "Hot"  resistances  .should,  if  po.ssible,  lie  taken 
with  same  meters  and  same  current  settings  as  the 
"  cold  "  resistances. 

Short  approximate  formulae  are  in  use  for  calcula- 
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tion  of  temperature  rise  by  resistance.     One  of  these 
in  use  is  as  follows : — 

Res.  hot  —  Res.  cold 

Rise  by  Res.  in  C°  = 

.0041  X  Res.  cold 
Mter  a  transformer  has  .slightly  cooled  down  from  the 
heating  test  it  should  be  given  the  "high  voltage" 
ground  test.  This  consists  in  applying  from  two  to 
three  times  normal  working  voltage  between  primary 
and  grounded  (to  case  and  core)  secondary,  and 
between  secondary  and  grounded  primary. 
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The  testing  transformer  should  be  excited  from  a 
generator  of  suitable  voltage,  so  that  the  generator 
voltage  will  be  somewhere  near  its  normal  value  when 
the  high  tension  testing  voltage  is  correct.  This  allows 
the  generator  to  give  its  proper  wave  form.  This 
should  be  as  nearly  as  possible  a  sine  wave.  The  volt- 
age should  be  adjusted  by  means  of  the  generator  field 
rheostats,  and  never  by  rheostats  in  series  with  the  low 
tension  side  of  the  testing  transformer,  as  their  pres- 
ence there  changes  the  wave  shape.  Testing  voltage 
may  be  measured  by  spark  gap,  by  conversion,  or  by  a 
combination  of  the  two.  If  the  transformer  under  test 
be  insulated  from  ground  by  being  set  on  an  insulating 
platform,  the  middle  point  of  the  testing  transformer's 
high  tension  winding  may  be  grounded.  A  section  of 
this  winding  next  to  the  ground  may  safely  have  a  tap 
brought  out.  suitable  for  voltmeter  readings,  contain- 
1 

ing,  say  of  the  high  tension  turns  between   the 

1000 
tap  and  the  ground.    This  gives  a  measure  of  the  high 
tension   voltage.     The    voltmeter  readings    .should   be 
checked  by  spark  gap  under  actual  conditions  of  test. 

The  procedure  in  applving  high  voltage  test  to  a 
large  transformer,  then,  is  as  follows:  The  testing 
transformer  is  connected  to  the  transformer  under  test, 
one  terminal  to  primary  winding,  the  other  to  second- 
ary winding  and  case.  Across  these  leads  is  connected 
the  needle  gap.  These  reduce  the  effective  spark  gap 
length  by  an  amount  that  must  be  found  experiment- 
ally. If  the  testing  voltage  is,  say.  100,000  volts  or  less, 
the  gap  is  set  at  the  required  length  according  to 
A.I.E.E.  curve,  for  fresh  needle  points.  With  trans- 
former connected  in  circuit,  the  voltage  is  increased 
gradually  by  generator  field  control  and  the  voltmeter 
reading  carefully  watched  until  the  gap  first  snaps. 
Voltmeter  reading  before  the  "jump"  is  carefully 
noted,  and  the  field  lowered  to  zero.  Then  the  gap  is 
opened  wide  and  the  voltage  gradually  brought  up  till 
the  same  voltmeter  reading  is  obtained,  held  one  minute 
and  gradually  lowered  to  zero.  It  .should  take  at  least 
three  minutes  to  bring  voltage  from  zero  to  required 
testing  voltase.  Sudden  changes  of  voltage  should  be 
strictly  avoided.  For  voltage  of  over  100.000  the  pro- 
cedure is  slightly  different.     The  spark   gap   mav  bp 

2 
set  at  —  testing  voltage.     Carefullv  break  down   this 

3 
gap,  noting  voltmeter  reading.     Having  separated  the 

3 
needles,  bring  up  the  voltage  to  — ,  the  former  readino- 

2 
corrected   for  calibration   of  the  meter. 

After  a  transformer  has  stood  insulation  test  it 
should  be  run  under  normal  volta<re  for  a  sufficient  time 
to  make  it  evident  that  it  has  suffered  no  damage  fnuu 
the  test. 


Wessrs.  Longmans.  Green  &  Co..  London,  Ens.,  have 
nnblished  a  book  unon  "Tfadiotelesrraphv  and  Radio- 
♦elenhonv."  for  students  and  operators  written  by  G 
\.  Flemin-  M.A..  T).Re..  F.R.R..  of  the  ITniversitv  of 
London.  The  book  is  desisrned  to  be  a  small  manual 
explainintr  the  scientific  principles  underlvinjr  radio- 
telecrraphy  in  ereneral  and  to  be  suitable  for  the  use  of 
students,  practical  operators  and  the  general  reader.  It 
is  extensively  illustrated,  and  will  prove  of  much  use 
to  those  who  make  a  study  of  this  subject. 


W.  C  Edwards  &  Co.'s  Electric  Equipment. 

The  new  plant  of  W.  C.  Edwards  &  Co.  at  New 
Edinburgh  is  one  of  the  most  complete  lumber  mills 
in  Canada.  It  is  modern  in  all  respects  and  in  none 
more  so  than  in  its  power  equipment.  The  power  plant 
is  situated  on  the  flower  level  of  the  site  in  one  corner, 
partly  under  the  flooring  mill.  Power  is  supplied  from 
three    1,500   horse-power   hydro-turbine   generators,    two 


W.  C.   Edwards  &  Co.'s  Plant— Interior  of  Planing  Mill. 

200  horse-power  exciter  sets  and  two  1,000  horse-power 
steam  boilers  with  dutch  ovens  for  burning  the  refuse. 
It  is  the  intention  of  the  company  to  sell  to  the  city 
and  other  manufacturers  all  their  surplus  power.  All 
machines  used  in  the  plant  will  be  the  most  modern 
of  their  kind.  Those  in  the  sash  and  blind  factory  will 
have  individual  motors  belt  connected,  those  in  the 
planing  mill  will  be  direct  connceted  to  their  own  in- 
dividual motors. 

The  planing  mill  machinery  consists  of  the  follo.wing : 
One  McGregor-Gorley  forming  saw  (three  saws),  one 
Tower  trimmer  (fom-  saws),  one  rip  saw  (two  saws), 
one  McGregor-Gorley  timber  sizer  (four  sides),  one 
Berlin  No.  89  hard  ^-ood  floorer,  one  Connel  Si  Dangler 


W,   C.   Edwards  &  Co.'s  Plant — One  of  the  Turbines 
and  Generators. 

60-inch  band  resaw,  two  S.  A.  Woods  No.  24  matchers, 
one  double  55  exhaust  fan  "Stirling."  These  are  direct 
connected  to  motors  of  proper  size,  the  combined  motors 
having  235  horse-power  plus  25  per  cent,  for  overload. 
The  sash,  door  and  bHnd  factory  is  at  present  being 
fitted  up  with  65  machines  of  varied  makes  and  charac- 
ter. The  combined  motors  will  furnish  410  horse-power 
for  this  building,  plus  25  per  cent,  for  overload.  About 
400  horse-power  motors  will  be  required  for  the  flooring 
mill. 
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All  motors  throughout  the  entire  plant  are  of  the 
Allis-Chalmers-Bullock  type,  three-phase,  a.c.  60  cycles, 
5/50  volt  motors,  varying  in  size  from  three  to  seventy- 
five  horse-power.  The  buildings  were  erected  by  the 
Trussed  Concrete   Steel   Company  of  Canada,   Ltd. 


Winnipeg-  Electrician's  Report. 

The  following  interesting  report  was  presented  to 
the  "Winnipeg  City  Council  by  Winnipeg's  Chief  Elec- 
trician. Mr.  F.  A.  Cambridge: — 

While  south  and  east  recently  I  looked  into  several 
matters  affecting  my  department,  which  I  ask  leave  to 
report  as  follows:'  Street  Lighting. — I  investigated 
two  new  applications  of  arc  lighting  that  have  recently 
been  brought  out.  namely,  the  Luminous  Arc  Lighting 
System  and  the  Daniels  Boulevard  Lighting  System. 
The  former  is  installed  in  Toledo.  Ohio,  where  some 
1.670  lamps  of  that  type  are  in  successful  operation. 
The  light  is  a  pure  white,  and  the  distribution  and  dif- 
fusion almost  perfect.  I  consider  this  system  to  be 
especially  useful  on  business  streets  where  a  brilliantly 
lighted  thoroughfare  is  desired.  The  power  of  the 
lamp  is  greater  than  that  of  any  system  I  have  yet  seen. 
and  it  appealed  to  be  as  being  well  worth  looking  into 
further,  with  a  view  to  the  more  adequate  lighting  of 
Main  Street  and  Portage  Avenue. 

The  Daniels  system  was  evolved  by  the  superintend- 
ent of  the  Chicago  South  Park  Commission  lighting 
system,  and  was  the  oufeome  of  efforts  to  provide  what 
would  not  only  be  an  effective  lighting  system  by  night, 
but  one  that  would  appeal  to  the  artistic  sense  by  day. 
The  are  lamps  are  inverted,  and  are  enclosed  in  a 
20-inch  opal  ball  globe  mounted  on  a  reinforced  con- 
crete post  or  column  of  a  very  pleasing  design,  in  fact 
the  result  of  a  competition  instituted  by  the  Park 
Association  and  the  Chicago  Architectural  Club.  I 
visited  the  electric  lighting  plant  of  the  South  Park 
Commission  (which.  I  may  say.  is  a  model  one  in  every 
sense),  and  saw  a  number  of  lamps  in  operation.  The 
result  is  both  effective  from  a  lighting  standpoint  and 
pleasing  in  its  appearance.  As  the  lamps  are  only 
about  12  feet  from  the  ground,  the  light  is  well  dis- 
tributed under  the  trees,  without  shadows.  The  opal 
globe  tones  down  the  light  so  that  to  parties  driving  or 
motoring  especially  it  is  free  from  the  objectionable 
glare  of  other  forms  of  illuminants.  While  in  Cleve- 
land T  visited  the  works  of  the  company  exploiting  this 
system,  and  saw  several  types  of  concrete  posts.  T  also 
went  into  the  details  of  the  system  generally. 

I  consider  this  form  of  illumination  would  be  an 
ideal  one  for  Broadway  and  the  streets  running  south 
to  Assiniboine  Avenue,  which  are  all  very  poorly 
lighted  at  present.  The  wiring  has.  of  course,  to  be 
carried  underground,  but  as  the  city  cannot  continue 
the  present  service  much  longer  without  installing 
much  higher  poles  at  considerable  expense,  owing  to 
interference  of  trees,  and  as  for  the  same  reason  it  is 
considered  inadvisahle  to  extend  the  overhead  system 
to  light  the  streets  running  south  from  Broadway,  I 
am  of  the  opinion  that  it  will  he  advisable  to  make 
arrangements  at  an  earlv  date  for  placing  imderground 
ducts  and  cables  for  the  lighting  of  this  district.  I 
would  therefore  recommend  this  system  to  your  favor- 
able consideration.  It  would  also  he  especially  suitable 
for  litrhtirig  any  of  the  city  parks,  in  some  of  which 
it  could  be  installed  to  great  advantage. 

Fire  .Marni  aTid  Police  Telegraph  Service. — A  num- 
ber of  matters  were  discu.ssed  affecting  these  systems 


during  the  convention  of  the  ]Musicipal  Electricians' 
Association,  which  was  held  at  Detroit,  and  which 
proved  of  great  interest  to  your  Electrician,  especially 
in  view  of  the  proposed  establishment  of  a  police  patrol 
service  in  this  city.  With  that  in  view.  I  spent  some 
time  in  Celeveland  inspecting  a  new  police  telegraph 
system  installed  there  recently,  also  one  of  a  different 
type  in  St.  Paul.  I  also  examined  a  new  system  in 
Toledo.  Looking  for  a  suitable  design  for  our  proposed 
iron  posts  for  support  of  police  and  fire  alarm  boxes, 
the  neatest  and  best  post  was  seen  at  Toledo,  the  two 
boxes  being  mounted  on  one  post.  While  in  Toronto  I 
enquired  into  a  matter  of  a  special  telephone  system 
that  they  are  fitting  up  in  connection  with  the  high 
pressure  fire  service,  whereby  a  fire  department  officer 
can  reach  any  fire  station  from  telephones  mounted  in 
boxes  on  the  streets. 

A  matter  was  discussed  at  the  convention  which 
might  appear  trivial  to  those  not  connected  with  the 
service,  but  which  is  most  important,  namely,  the  pro- 
posal of  the  United  States  Government  to  change  the 
color  of  all  mail  boxes  from  green  to  red.  This  raised 
unanimous  protest ;  every  member  heing  requested  to 
have  his  own  city  petition  the  Government  against 
their  proposed  action.  I  would  again  urge  this  com- 
mittee to  endeavor  to  induce  the  Federal  Government 
to  change  the  color  of  our  local  postal  boxes,  as  it 
would  save  much  confusion  and  loss  of  time  in  sending 
in  alarms  by  citizens. 

The  association  honored  the  City  of  Winnipeg,  in 
that  its  representative  was  placed  on  the  Executive 
Committee,  and  was  also  appointed  third  vice-president 
of  the  association.  While  in  Chicago  I  made  a  special 
studv  of  sprinkler  alarm  systems,  and  received  consid- 
erable information  thereon.  I  hope  to  have  a  full 
report  on  this  before  you  at  the  next  meeting. 

Regulation  of  Electric  Wiring. — American  cities 
have  made  very  material  progress  in  the  matter  of 
removal  of  overhead  wiring,  considerable  progress 
being  noted  since  my  last  visit  east  three  years  ago.  I 
went  into  the  matter  with  several  members  of  the 
association,  and  also  went  over  part  of  the  city  of 
Toledo  with  the  city  electrician,  who  at  the  time  of  my 
visit  was  enforcing  on  ordinance  affecting  that  form  of 
construction.  In  that  city  immense  improvement  is 
noticeable,  particularly  in  the  lanes  and  alleys,  which 
not  only  removes  a  source  of  danger  and  hindrance  to 
the  fire  department,  but  improves  safety  conditions  gen- 
erally, to  say  nothing  of  appearances.  It  is  also  noticed 
that  iron  or  steel  trolley  poles  are  in  general  use  in 
cities,  a  Avooden  pole  being  hardly  ever  seen. 

The  important  matter  of  safe  wiring  in  the  installa- 
tion of  interior  electric  work  was  discussed  at  lensrth 
by  the  association,  particularly  the  moving  machine 
hazard.  In  this  respect  and  also  as  to  general  interior 
"irinsr  the  city  of  Winnipeg  is  well  up  to  the  standard. 
The  inost  important  recommendation  advanced  what 
that  of  compelling  the  use  of  iron  conduit  for  all  base- 
ments of  public  and  mercantile  buildings. 


E.  J.  Coster,  local  manager  of  the  Bell  Telephone 
Company  at  Prince  Albert,  Sask..  has  received  news 
that  the  Bell  Company  are  now  busy  pushinsr  their 
Iiinir  distance  line  forward  to  Dutch  Lake.  This  is 
patr  of  the  line  to  extend  from  Saskatoon  to  Prince 
Albert.  Already  a  number  of  miles  of  poles  have  been 
erected,  and  the  Bell  company  are  using  every  effort 
to  complete  the  work  this  fall. 


26 


CANADIAN  ELECTRICAL  NEWS 


New    Electrically    Equipped    Tin   Plate    Works 

First  in  the  World  to  be  Entirely  Diven  by  Electric 
Power.        Building    of    Steel,   Concrete    and    Stone. 


The  works  of  The  Canada  Tin  Plate  and  Sheet  Steel 
Company,  Limited,  at  Morrisburg,  Ont.,  are  the  first 
of  the  kind  erected  in  Canada  for  the  production  of 
black  and  galvanized  sheet  steel,  tin,  terne,  black  and 
Canada  plate.  Tin,  being  proof  against  ordinary  rust, 
or  corrosion  by  acids,  is  most  useful  for  culinary  pur- 
poses, but,  as  in  its  pure  state  it  is  both  soft  and  ex- 
pensive, it  forms  for  commercial  purposes  merely  a 
coating  over  copper  or  iron.    At  Morrisburg  the  metal 


iron  resistances  in  the  rotor  windings  and  gradually 
cutting  out  as  the  motor  comes  up  to  speed.  The  slip 
rings  are  shown  on  the  motor  shaft  on  the  side  oppo- 
site the  pulley,  the  connecting  cables  running  beneath 
the  floor  to  the  grids  which  are  not  shown  in  the  view. 
The  motor  is  provided  with  a  step  cone  pulley  grooved 
for  nine  9x7,  1%"  cotton  ropes.  The  driven  wheels 
are  each  22  ft.  in  diameter,  and  the  two  at  present  in 
use  weigh  20  tons  each  and  revolve  at  45  and  47i/> 


Electrically  Equipped  Tin  Plate  Works.     Fig.    i. 


plates  are  rolled  to  the  requisite  weight,  and  then  go 
through  a  process  of  immersion  in  baths  of  the  pure 
tin.  The  equipment  for  hot  and  cold  rolling,  pickling, 
annealing,  tinning  and  galvanizing  are  all  arranged  for 
continuous  operation  with  a  minimum  of  labor. 

These  tin  plate  works  have  the  distinction  of  being 
the  first  in  the  world  to  be  driven  entirely  by  electric 
power.  The  current  is  supplied  from  the  plant  owned 
by  the  town  of  Morrisburg.  The  electrical  equipment 
including  induction  motors,  switchboards,  transform- 
ers, etc.,  was  built  by  Allis-Chalmers-Bulloek,  Limited, 
of  Montreal.  The  motors  are  of  the  wound  rotor  type 
and  of  specially  heavy  construction  in  order  to  give 
satisfactory  operation  under  working  mill  conditions. 

Figure  No.  1  shows  a  350  II.P.,  3  phase,  60  cycle 
motor  running  at  200  R.P.M.  directly  off  the  town 
mains  at  2,200  volts  and  operating  the  cold  roll  equiii- 
ment.     Starting  torque  is  provided  by  switching  grid- 


R.P.M.  The  third  will  be  lighter  in  weight  and  revolve 
at  50  R.P.M.  Each  wheel  is  designed  to  run  direct 
connected  3  stands  of  22"  cold  rolls  and  the  conveyors 
between  them. 

Figure  No.  2  shows  two  motors  each  650  H.P.  three 
phase,  60  cycle  running  at  200  R.P.M.  directly  off  the 
town  mains  at  2,200  volts  and  operating  the  hot  mills. 
The  starting  torque  is  obtained  by  an  arrangement  of 
resistance  connected  similar  to  those  of  the  cold  roll 
motor.  Twenty-two  ^%"  cotton  ropes  connect  each 
motor  with  a  30  ft.  flywheel  which  weighs  75  tons. 
Each  of  the  motors  is  designed  to  carry  four  sets  of 
26"  hot  mills.  These  mills  are  connected  in  train  direct 
to  the  large  wheel  by  means  of  18"  spindles  and  loose 
coupling  boxes. 

The  buildings  are  of  steel,  concrete  and  stone,  spaci- 
ous, well-lighted  and  ventilated.  The  plant  is  of  the 
most   improved  design  and  constructed  with  a  view  to 
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economical  production.  Mr.  N.  D.  Lewis,  the  general 
manager  together  with  Messrs.  Peacock  Bros.,  en- 
gineers, Montreal,  designed  the  lay-out.  Mr.  Lewis, 
together  with  Mr.  B.  B.  Tucker,  resident  engineer,  per- 
sonally supervised  the  construction. 


It  is  reported  from  Nebraska  that  the  Western 
Union  Telegraph  Company  is  making  arrangements 
with  telephone  companies  for  the  delivery  of  messages 
by  telephone  from  the  larger  towns  in  the  State  to 
places  where  no  telegraph  operator  is  employed.     It  is 


the  value  of  this  substance  in  connection  with  the 
wheat,  corn,  oats,  barley,  rye,  rice,  tobacco,  and  other 
crops.  Some  crops  have  been  doubled  by  its  use.  The 
present  plant,  which  is  of  5,000  tons  capacity,  is  only 
regarded  as  an  introduction  of  this  new  industry,  as 
plans  are  already  in  preparation  for  the  establishment 
of  a  plant  of  20,000  tons  capacity. 


The  Pettingell-Andrews  Company,  Boston,  Mass., 
have  issued  a  catalogue  of  their  ignition  specialties, 
comprising  a  collection  of  coils,  switches,  etc.,  which 
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expected  that  the  service  of  this  class  will  be  con- 
siderably extended  as  soon  as  definite  arrangements 
with  the  telephone  companies  are  made. 


One  of  the  many  industries  in  the  growing  city  of 
Niagara  Falls,  Ont.,  is  the  manufacture  of  cyanamide. 
Hundreds  of  men  are  now  employed  in  erecting  the 
permanent  buildings.  The  first  structure  erected  meas- 
ures 150  by  150  feet,  being  66  feet  in  the  highest  part. 
Three  other  buildings  have  been  started,  each  of  which 
will  be  100  feet  square.  Coke  and  lime  are  used  in  the 
manufacture  of  cyanamide  by  means  of  an  electric 
furnace,  the  resulting  compound  being  in  turn  pulver- 
ized and  combined  in  a  second  electric  furnace  with 
nitrogen  from  the  air  secured  by  a  special  process. 
The  material  thus  obtained  contains  20  per  cent,  in 
weight  of  nitrogen,  the  balance  being  the  coke  and 
lime  compound  which  serves  to  bind  the  nitrogen. 
This  compound  is  calcium  cyanamide,  and  when  sown 
in  the  soil  it  decomposes  and  dissolves  in  contact  with 
the  soil  moisture,  is  then  absorbed  through  the  roots  of 
the  plants  and  becomes  a  valuable  constituent.  Three 
years  of  actual  use  upon  farms  in  Europe  has  proved 


they  guarantee  to  give  perfect  satisfaction.  The  cata- 
logue contains  a  number  of  impoi'tant  and  interesting 
facts  about  the  J.  &  B.  spark  coils  and  a  number  of 
other  specialties  handled  by  this  company.  It  is 
attractively  illustrated  and  interestingly  prepared. 


The  Stuart-Howland  Co.,  electrical  spplies  and 
specialties,  Boston,  Mass.,  have  leased  the  adjoining 
building,  Nos.  1,  2  and  3  Winthrop  Square,  and  12  to 
'■i6  Otis  Street,  and  have  recently  moved  their  store  and 
olfice  to  that  address.  This  gives  them  greatly  increased 
space,  and  as  there  are  about  13,000  feet  on  each  floor 
with  over  326  feet  of  street  frontage,  the  premises  are 
unusually  light  and  admirably  suited  for  their  purpose 
while  the  large  floor  areas  enable  them  to  handle  goods 
with  greater  economy.  The  company  have  gone  to  a 
large  expense  in  fitting  up  each  department  of  their 
business,  and  their  facilities,  we  believe,  are  now  unsur- 
pa.ssed  by  any  electrical  supply  house  iu  the  United 
States.  They  have  recently  acquired  several  valuable 
agencies,  have  largely  increased  their  stock,  and  report 
that  business  is  considerably  in  advance  of  that  of  last 
year. 


TELEPHONE  TOPICS 


Election  Returns  in  Manitoba. 

W.  H.  Hayes,  the  Manitoba  telephone  commissioner, 
made  the  following  arrangements  for  distributing 
the  returns  over  the  telephone  wires : 

A  special  staff  of  operators  were  set  aside  and  sup- 
plied with  the  list  of  all  the  constituencies  and  their 
respective  candidates.  Anj'one  calling  central  and  ask- 
ing for  election  returns  was  plugged  through  to  this 
special  staff,  who  gave  the  information  that  the  news- 
papers were  willing  to  give  out.  In  case  a  party  called 
up  and,  asking  for  one  of  the  papers,  found  all  the  lines 
busy,  central  would  ask  if  it  was  election  returns  that 
they  wanted,  and  if  so  they  were  connected  with  the 
special  operators  The  regular  night  staff  of  operators 
was  increased  so  as  to  give  the  best  service  possible. 
People  out  in  the  country  were  able  to  utilize  the  tele- 
phone as  a  means  of  obtaining  election  news,  as  the 
different  exchanges  throughout  the  province  remained 
open  until  the  returns  were  in.  A  party  using  the 
long  distance  line  paid  toll  as  in  any  ordinary  case,  but 
had  this  convenience  that  he  did  not  have  to  call  the 
newspaper  offices,  but  by  being  connected  with  the 
sepcial  operators  was  given  just  as  reliable  returns  as 
he  could  obtain  elsewhere  and  in  quicker  time. 


The  Telephone  for  Train  Dispatching. 

Mr.  J.  Kent,  manager  of  the  C.  P.  R.  telegraphs, 
who  has  just  returned  to  Montreal  from  a  trip  to  Win- 
nipeg, states  that  telephone  lines  are  now  being  strung 
on  the  telegraph  poles  with  'a  view  to  establishing  a 
complete  telephone  service  between  Montreal  and  Win- 
nipeg for  train  dispatching.  A  circuit  has  already 
been  established  from  Montreal  to  North  Bay  and  from 
North  Bay  to  Whitemouth.  By  the  time  that  the  oper- 
ating department  takes  over  the  new  double-track  be- 
tween Fort  William  and  Winnipeg — which  will  be  very 
shortly^ — the  telephone  circuit  with  Winnipeg  will  be 
ready.  The  telephone,  Mr.  Kent  says,  has  shown  itself 
to  be  admirably  adapted  for  dispatching  trains,  and 
already  in  the  United  States  over  seven  thousand  miles 
if  railway  are  controlled  by  it.  The  C.  P.  R.  had  al- 
ready utilized  the  telephone  very  largely  for  this  work, 
and  besides,  all  passenger  and  freight  trains  are  now 
provided  with  a  telegraph  apparatus,  which  enables  a 
train  at  once  to  communicate  with  the  nearest  operator 
in  the  event  of  an  accident. 


Saskatchewan's  Telephone  Arrang^ements. 

The  Saskat('lu;wan  (Joverninent's  telephone  plans 
make  the  following,  arrangements  for  rural  companies: 

Rural  telephone  companies  are  given  power  to  enter 
into  agreements  for  the  interchange  of  service  with 
any  other  telephone  company,  the  Commissioner  being 
empowered  to  enforce  an  agreement,  if  necessary. 

The  books  and  accounts  of  all  rural  companies  are 
subject  to  the  inspection  of  the  Commissioner,  or  his 
agents.  Said  books  and  accounts  to  be  closed  and 
balanced  on  the  31st  of  December  in  each  year,  and  in 
case,  after  providing  for  all  outstanding  liabilities  there 
remains  a  balance  of  cash  on  hand,  the  company  may 
declare  a  dividend  not  exceeding  eight  per  cent,  on  the 


paid-up  capital.  Any  surplus  remaining  after  the  pay- 
ment of  such  dividend  shall  be  employed  in  enlarging, 
extending  or  adding  to  the  company's  system. 

No  company  except  as  provided  for  by  the  act  shall 
be  organized,  incorporated  or  registered  under  the  laws 
of  the  Province  of  Saskatchewan;  and  all  companies 
organized  under  the  provisions  of  the  act  shall  be  ex- 
empt from  all  assessments,  rates  or  taxes. 

The  capital  of  any  one  company  shall  not  exceed 
$150  per  pole  mile  of  the  line  to  be  constructed  by  the 
company,  but  with  the  consent  of  the  Commissioner, 
the  capital  may  be  increased  from  time  to  time  for  the 
purpose  of  enabling  the  company  to  add  to,  enlarge  or 
extend  its  system.  The  capital  shall  be  divided  into 
equal  shares  of  $25  each,  and  20  is  the  maximum  num- 
ber a  subscriber  can  hold.  Before  construction  is  be- 
gun, the  company  must  have  paid  up  an  amount  equal 
to  $20  a  share.  A  rural  company  cannot  refuse  ad- 
mission to  anyone  desiring  to  join  and  install  an  in- 
strument, provided  such  person  lives  in  the  commun- 
ity where  the  company  operates,  and  that  such  connec- 
tion does  not  exceed  a  cost  of  $50. 


Manager  K.  J.  Dunstan,  of  the  Bell  Telephone  Co., 
at  Toronto,  notified  the  Board  of  Control  recently  that 
the  city  must  remove  all  fire  alarm  wires  attached  to 
the  company's  poles.  Secretary  McGowan,  of  the  Fire 
Department,  was  asked  to  try  to  arrange  the  matter 
with  the  company.  Recently  one  of  the  company's  line- 
men sustained  severe  injuries  by  coming  in  contact 
with  one  of  the  city  fire  alarm  wires  attached  to  one 
of  the  company's  poles  on  Huron  Street,  which  was 
crossed  with  an  electric  light  wire,  and  thus  charged 
with  a  high  voltage. 


Fall  Inspection  and  Repairs. 

Damage  to  telephone  lines  may  be  anticipated  in  a 
large  number  of  districts  every  winter,  says  "Tele- 
phony." The  expense  incurred  in  taking  care  of  sec- 
tions of  the  plant  destroyed  during  sleet  storms  is  in 
itself  a  serious  thing.  But  the  resultant  break-down 
of  the  service,  and  loss  of  poles  and  wire,  also  tends  to 
create  in  the  minds  of  uninformed  observers  an  impres- 
sion that  a  telephone  plant  is  a  fragile,  cheap  thing 
which  cannot  stand  hard  knocks.  And  this,  in  not  a 
few  cases,  has  been  known  to  make  the  timid  ones  a  bit 
wary  of  telephone  investments. 

Telephone  men  know  that  really  extensive  damage 
to  any  single  plant  is  an  exceptional  occurrence,  and 
is  almost  invariably  due  to  the  existence  of  construc- 
tion which  is  not  up  to  standard.  But  that  explana- 
tion is  rather  unsatisfactory  after  the  damage  is  done. 
So  we  see  each  year  as  the  winter  months  approach 
that  an  increasing  number  of  companies  are  giving  very 
careful  attention  to  the  task  of  putting  their  open  wire 
plant  in  shape  to  withstand  the  severe  strains  of  the 
winter.  A  few  days'  work  by  a  gang  of  men.  under  the 
supervision  of  a  person  competent  to  figure  out  the  real 
necessities  of  the  situation,  will  be  sufTicient  to  pull  up 
.slack  cables,  guy  corner  poles,  or  those  exposed  to 
strong  transverse  wiiuls,  replace  weak  cross-arms,  and, 
in  fact,  reduce  the  number  of  weak  spots  to  so  low  a 
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figure  as  to  make  the  probability  of  damage  very  small 
indeed.  Of  course,  the  modern  tendency  to  employ  ex- 
tensive underground  and  aerial  cable  distribution  in 
cities  and  towns  is  yearly  reducing  the  amount  of  win- 
ter damage.  But,  in  the  average  plant,  there  is  room 
for  much  improvement  in  existing  pole  line  construc- 
tion, and  the  systems  in  which  the  fall  braeing-up  is 
most  tlioroiighly  undertaken  are  usually  able  to  show 
a  better  surplus  at  the  end  of  the  year  than  their 
neighbors  who  take  chances. 


Battery  Call' System  for  Windsor,  N.  S. 

A  battery  call  system  has  been  installed  in  the  town 
of  Windsor,  N.S.,  in  a  new  office  building  specially 
erected  for  the  purpose.  The  equipment  in  the  town 
has  been  rebuilt  with  new  poles,  cables  and  terminals  to 
provide  metallic  circuits  for  all  subscribers,  who  sign 
contracts  for  the  improved  service.  Two  100  pair 
underground  cables  are  run  out  from  the  office  to  a 
Gal         Two       Electrical  News. 

pole  on  the  street,  thence  run  in  opposite  directions  in 
100  pair  aerial  cables.  The  large  cables  gradually  taper 
down  to  50  and  25  pair  cables  at  the  thinly-settled  por- 
tions of  the  town.  The  open  wires  now  in  use,  with 
the  exception  of  the  long  distance  lines,  will  be  re- 
moved from  the  heavily  loaded  poles,  and  for  the  pur- 
pose of  maintaining  long  distance  lines  at  a  high  trans- 
mission efficiency,  the  policy  of  the  company  is  to  keep 
these  lines  in  open  wire  as  much  as  possible,  since  they 
are  few  in  number  relatively,  and  pass  through  many 
towns  en  route  to  their  destination.  At  the  present 
time  Windsor  is  coneeted  to  Halifax  by  two  metallic 
circuits,  one  copper  and  one  iron;  connections  can  also 
be  had  with  Truro  and  all  points  east  in  the  Province 
and  New  Brunswick,  by  means  of  two  metallic  circuits 
to  Truro,  one  copper  and  one  iron.  In  the  other  direc- 
tion there  are  three  circuits  to  Hantsport,  two  running 
through  the  Yallej^,  one  copper  and  one  iron,  to  Digby, 
where  connections  can  be  made  to  Yarmouth. 


Bolton  Company's  Plans. 

The  recently  incorporated  Bolton  Telephone  Com- 
pany, Limited,  of  Bolton,  Ont.,  has  a  charter  covering 
the  townships  of  Albion,  Chinquacousy,  Gore  of  To- 
ronto, and  the  village  of  Bolton,  in  the  County  of  Peel, 
and  the  townships  of  Adjala  and  Tecumseh,  in  the 
County  of  Simcoe.  The  company  have  bought  out  all 
the  Bell  lines  in  these  townships,  and  are  centralizing 
their  service  at  Bolton,  where  they  have  a  joint  centre. 
At  present  they  have  140  telephones  in  place  and  about 
30  miles  of  line  have  been  built.  The. capital  stock  of 
the  company  is  .$20,000,  which  is  divided  into  shares 
of  $25  each.  The  officers  of  the  company  are :  A.  H. 
McFall,  president;  Robert  Smith,  secretary-treasurer; 
W.  A.  Caldwell,  electrician;  F.  N.  Leavens,  local  office 
manager,  and  H.  A.  Rutherford,  director. 


The  long  distance  line  from  Regina,  Sask.,  to  Antler, 
a  distance  of  200  miles,  will  probably  be  completed  this 
fall.  The  gang  constructing  the  line  are  averaging  over 
three  miles  per  day,  and  have  covered  as  much  as  five 
miles  in  a  day.  For  the  building  of  this  line  7,200  poles 
have  b(>en  ordered  and  104.800  miles  of  wire.  This  is 
the  first  long  distance  line  to  be  built  by  the  Saskat- 
chewan government. 


The  capital  stock  of  the  Russell  TiOephone  Com- 
pany, of  Russell,  Man.,  has  been  increased  from  $5,000 
to  $25,000. 


Central  and  Exchange  Notes. 

Work  has  been  started  on  the  installation  of  a  tele- 
phone system  at  Swift  Current,  Sask. 

A  movement  is  on  foot  at  Rossland,  B.C.,  to  organ- 
ize an  Independent  telephone  company. 

The  Leeds  Rural  Telephone  Company  are  extending 
their  lines  from  Seele3''s  Ba.y  into  Pittsburg. 

A  400  line  common  battery  cable  telephone  plant 
will  be  installed  at  Wolseley,  Sask. 

The  Milestone-North  East  Telephone  Company  has 
been  incorporated  at  Milestone,  Sask.,  with  a  capital  of 
$5,000. 

The  Gary-Milestone  Telephone  Company  has  also 
been  incorporated  at  Milestone  with  a  capital  of 
$5,000. 

Tenders  for  the  construction  of  a  rural  telephone 
line  at  Killarney,  Man.,  were  taken  until  October  15th 
by  J.  M.  Baldwin,  secretary-treasurer. 

The  telephone  line  extending  from  Barss  Corner, 
Lunenburg,  N.S.,  through  Maplewood  and  Parkdale,  is 
nearing  completion. 

The  Waterford,  Ont.,  Council  have  passed  a  by-law 
granting  a  franchise  to  the  Norfolk  Telephone  Com- 
pany. 

Tenders  were  received  by  J.  M.  Baldwin,  secretary- 
treasurer,  until  October  12tli,  for  the  construction  of  a 
rural  telephone  line  running  from  Killarney,  Man. 

Plans  for  the  new  telephone  exchange  at  Portage 
la  Prairie,  Man.,  have  nearly  been  completed  by  S. 
Hooper,  Provincial  Architect,  Winnipeg. 

Plans  are  being  made  to  organize  a  local  telephone 
company  to  build  a  system  in  the  town  of  Dundurn, 
Sask.,  with  rural  lines  to  adjacent  districts.  E.  J. 
Me'licke  is  interested. 

The  Alberta  Provincial  Government  has  commenced 
the  erection  of  a  new  telephone  line  from  Red  Deer  to 
Pine  Lake,  a  distance  of  about  25  miles.  A  second  line 
is  being  built  to  Hill  End. 

Engineer  Guibault  is  installing  a  system  of  200 
line  capacity  at  Swift  CuiTcnt,  Sask.,  and  some  120 
miles  of  rural  line,  averaging  one  subscriber  to  the 
mile. 

The  Cranbrook  Electric  Light,  Power  and  Tele- 
phone Company  of  Cranbrook,  B.C.,  has  received  a 
contract  to  install  a  telephone  system  in  the  muni- 
cipality of  Fernie. 

The  County  Council  has  granted  a  franchise  to  F. 
Reinke  and  C.  Shaver  to  erect  a  telephone  line  between 
Aneaster,  Ont.,  and  Waterdown,  Ont.,  a  distance  of 
about  21  miles.  The  cost  of  the  system  is  estimated  at 
about  $10,000. 

The  telephone  .system  being  installed  at  Virden, 
Man.,  in  the  municipality  of  Wallace  will  be  connectcxl 
with  the  government  system  there  and  at  Elkhorn.  The 
municipality  will  be  responsible  for  all  long  distance 
business  originating  on  its  lines.  F.  C.  Menlove  is  sec- 
retary-treasurer. 

A  telephone  company  has  been  formed  in  Cran- 
brook, B.C.,  to  be  known  as  the  Kootenay  Telephone 
Company,  Limited,  which  will  be  capitalized  at  $200,- 
000.  It  has  purchased  the  Cranbrook  Telephone  Com- 
pany's system  and  will  operate  within  the  boundaries 
of  British  Columbia. 
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An  Automatic  Train  Controller. 

The  Price  Automatic  Train  Controlling  System, 
which  is  the  invention  of  Mr.  H.  W.  Price,  of  the  Elec- 
trical Engineering  department  of  the  University  of 
Toronto,  is  a  unique  system  whereby  collisions  are  pre- 
vented between  railway  trains  by  means  of  an  auto- 
matic electrical  system.  In  the  working  out  of  the 
system  two  principal  parts  have  been  evolved.  The 
iirst  is  an  equipment  on  the  track  at  intervals  through- 
out the  sections  requiring  protection,  the  duty  of  which 
is  to  work  automatically  for  the  control  of  trains  in 
case  of  their  undue  proximity.  The  second  is  an  equip- 
ment on  each  locomotive,  the  duty  of  which  is  to  slow 
down  or  stop  a  train  automatically  when  the  equipment 
has  been  started  into  operation  by  the  track  equipment. 

The  rails  of  track  equipped  with  this  system  are 
divided  into  blocks  of  any  desired  length  by  insulated 
rail  joints.  At  the  end  of  each  block  is  located  a  post, 
carrying  a  relay  bos,  which  contains  a  track  relay  and 
line  relays;  also  at  this  place  there  is  a  chute,  contain- 
ing a  track  battery  and  a  line  battery.  The  track  bat- 
tery at  one  end  of  each  block  normally  energizes, 
through  the  rails  of  the  block  section,  the  track  relay  at 
the  other  end  of  the  block.  A  train  anywhere  in  a  block 
between  a  track  battery  and  its  relay  will  short  circuit 
the  track  relay  and  cause  it  to  release  its  amiuture. 
Each  train  has  a  like  effect  on  the  track  relay  of  the 
block  occupied.  Each  track  relay  armature  when 
caused  to  drop,  opens  contacts  in  the  line  circuits, 
which  results  in  establishing  permissive  connections  at 
the  relay  posts,  ahead  of  the  moving  train,  provided  no 
other  train  is  ahead  and  nearer  than  two  clear  blocks. 
Thus  a  train  on  a  clear  track,  or  runuiug  at  a  safe  dis- 
tance, awaj'  from  other  trains,  is  permitted  to  pass  all 
relay  posts  without  having  its  train-controlling  mechan- 
ism in  the  engine  put  into  operation.  If,  however,  two 
trains  be  running  so  as  to  leave  only  two  clear  blocks 
between  them,  the  track  relays  de-energized  by  the 
two  trains  open  the  line  circuits  in  such  a  manner  that 


Brake  Controller  Mounted  on  the  Engineer's  Brake  Valve. 

all  permissive  connections  between  the  trains  are  brok- 
en, and  trains  then  passing  the  relay  posts  between 
them  are  automatically  brought  under  control. 

In  general,  one  train  on  a  single  track  equipment  is 
free  to  travel  in  either  direction.  Two  trains  can  travel 
in  the  same  direction  on  one  track,  provided  they 
remain  apart  at  least  one  and  a  half  to  two  miles, 
according  to  the  length  of  blocks  chosen.  Should  the 
following  train  attempt  to  reduce  the  distance  between 
Ihem,  it  would  be  automatically  braked  at  the  next 
relay  post  ahead  of  it,  while  the  leading  train  would 


not  be  interfered  with.  If  the  two  trains  were 
approaching  each  other  so  as  to  be  in  danger  of  head-on 
collision,  both  would  be  stopped. 

The  engine  equipment  reqiiired  is  not  complicated. 
A  trip  coil  in  a  "signal  receiver"  in  the  cab  of  the 
engine  is  normally  energized  by  a  small  current,  which 
tlows  contiuously,  except  when  interrupted  by  the 
presence  of  another  train  ahead.  When  de-energized, 
this  coil  drops  its  armature,  and  as  a  result  the  "receiv- 
er" turns  air  at  90  pounds  per  square  in.  (from  main 


A    S^::,i!    K'!x    In,tall>d   on  the   Intercolonial   Railway 
near  Moncton,  N.  B. 

drum  supplying  the  air  brakes)  into  a  "brake  valve 
controller."  which  then  forcibly  moves  the  engineer's 
brake  valve  handle  to  service  position  and  automat- 
ically holds  it  there  an  adjustable  interval  made  long 
enough  to  bring  the  train  to  caution  speed,  or  a  full 
stop,  if  so  desired,  by  suitable  reduction  of  train  line 
pressure.  After  the  interval  of  brake  valve  control  has 
expired,  the  receiver  exhausts  the  air  from  the  brake 
valve  controller,  and  automatically  leaves  everything 
in  the  engine  equipment  read.y  for  future  duty.  The 
driver  cannot  prevent  the  setting  of  brakes,  but  can,  if 
he  wishes,  release  them  immediately  after  the  air  has 
been  exhausted  from  the  controller.  The  brakes  are 
not  automatically  released.  The  engineer  must  release 
them.  He  is  also  free  to  move  the  handle  on  to  emer- 
gency position  at  any  time. 

It  is  claimed  for  this  system  that  the  equipment  is 
much  cheaper  than  that  required  for  visual  systems,  and 
that  the  maintenance  cost  is  much  less,  as  the  battery 
equipment  is  much  smaller,  and  there  are  no  lamps  to 
require  daily  attention.  The  system  is  owned  and  con- 
trolled by  the  Univei-sal  Signal  Co.,  Ltd.,  of  Toronto. 


The  Lincoln  Electric  Light  and  Power  Co.  have 
secured  the  contract  from  the  city  of  St.  Catharines, 
Ont.,  for  light  at  the  following  prices  for  a  period  of 
seven  years,  commencing  September  1,  1908,  for  the 
sum  of  $50  per  arc  lamp  per  year.  The  city  will  also 
agree  to  use  100  arc  lamps  by  December  31,  1909.  The 
St.  Catharines  Gas  Co.  put  in  a  tender  as  follows:  325 
gas  lamps  for  $26  per  lamp,  9  gas  arcs  for  $55  per 
lamp.  The  small  lamps  to  burn  on  an  all-night 
schedule,  the  9  gas  arcs  to  burn  full  until  midnight; 
one  mantle  after  midnight.  The  Light  Committee  in 
reporting  submitted  a  comparative  statement  as  fol- 
lows:— 325  gas  lamps  at  $26,  $8,450;  9  gas  arc  lamps  at 
$55,  $495;  total,  $8,945.  Lincoln  Electric  Light  and 
Power  Co.'s  proposition,  under  which  the  present  gas 
lamps,  together  with  at  least  81  electric  arc  lamps 
would  be  used: — 125  gas  lamps  at  $28,  .$3,500;  11  gas 
lamps  at  $27.50.  .$302.50;  81  electric  arc  lamps  at  .$50. 
$4,050;  total,  $7,852.50.  The  latter  proposition  showed 
a  saving  of  $1,092.50. 
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QUESTIONS  AND  ANSWERS 


GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS  : 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue,  should  be  in  our  hands  by 

the  close  of  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  oF  general  interest.     Those  per- 

taining to  the  relative  value  of  different  makes  of  apparatus,  or  which 
for  intelligent  treatment,  should  be  placed  in  the  hands  of  a  consulting 
engineer,  cannot  be  considered  in  this  department. 

4.  To  avoid  trouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possiole  doubt  as  to  the  infor- 
mation required. 
5      In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 


Question  No.  1. — Would  you  please  explain  to  me 
the  meaning  of  Z  connection? 

Answer. — The  Z  connection  is  a  method  of  connec- 
tion sometimes  used,  namely,  when  three  current  trans- 
formers are  used  on  a  three  phase  line,  one  in  each  con- 
ductor, to  operate  a  two  coil  rela^^  Under  such  con- 
ditions ordinary  delta  connections  would  result  in  an 
overload  or  short  circuit  between  phases  sending:  more 
current  through  the  relay  than  would  come  from  a 
ground  on  one  conductor.  In  other  words,  the  tripping 
point  would  be  different,  depending  on  whether  the 
overload  was  flowing  in  one  conductor  or  in  two,  and  as 
this  is  not  desirable,  means  are  naturally  sought  to  get 
away  from^  it.  The  required  remedy  is  found  by  revers- 
ing the  secondary  of  one  transformer,  and  this  scheme 
of  wiring,  being  simply  the  delta  with  one  secondary 
reversed,  is  called  the  Z  connection. 

It  is  distinguished  from  other  transformer  connec- 
tions, such  as  the  delta,  the  T.  and  the  V,  in  being 
applicable  to  series  transformers  only,  or  rather  the 
necessity  ari.ses  for  it  only  in  connection  with  series 
transformer  work,  whereas  all  the  others  are  used  on 
light  and  power  transformers  as  well.  It  should  be 
noted  that  the  Z  connection  will  not  give  the  necessary 
phase  relations  between  current  and  voltage  to  allow 
of  the  operation   of  wattmeters. 


Question  No.  2. — When  synchronizing  two  three- 
phase  generators,  why  is  it  necessary  to  synchronize 
only  on  one  phase?  T  would  think  that  you  would  have 
to  make  sure  that  all  the  three  phases  were  right. 

Answer. — If  the  three  phases  in  the  two  machines 
follow'each  other  in  the  same  way  with  relation  to  the 
manner  in  which  the  leads  have  been  brought  to  the 
bus-bars,  all  you  need  to  do  is  to  synchronize  on  one 
l)air  of  phases  only,  as  if  they  are  brought  into  aym- 
chronism  with  each  other,  it  is  obvious  that  the  other 
phases  that  bear  a  corresponding  relation  to  them  must 
also  then  be  in  phase  with  each  other.  In  order  to 
make  sure  that  your  leads  are  so  arranged  as  to  conned 
corresponding  [ihases.  you  must  either  put  temporary 
svnchronizing  apparatus  onto  an  extra  pair  of  phases 
when  you  are  first  throwing  the  machines  together,  or 
von  may  try  them  at  a  reduced  voltage,  when  a  wrong 
connection  will  not  do  so  much  harm,  and  see  whether 
or  no  ,iny  of  your  leads  have  to  be  interchanged.  You. 
of  course,  understand  that  once  the  wiring  is  made  cor- 
rect, and  assuming  that  nothing  is  altered  in  it  or  the 
windings  of  the  generators,  the  svnchronizing  of  any 
two  phases  will  mean  that  the  others  will  also  be  cor- 
rect, which  is  the  reason  that,  except  when  first  start- 
ing up,  there  is  no  need  for  synchronizing  apparatus  on 
an.\-  but  one  phase  in  each  machine. 


Question   No.   3. — Would    you    please   tell   me   the 
meaning  of  the  term  "apparent  efficiency"? 

Answer. — Apparent  efficiency  is  an  expression  used 
ill  connection  with  alternating  current  apparatus  to 
indicate  the  relation  between  the  volt  ampere  input  and 
tlie  actual  output  in  horsepower,  or  true  watts.  The 
term  comes  up  most  usually  in  connection  with  induc- 
tion motors,  and  then  represents  the  relation  between 
the  volt-amperes  taken  by  the  motor  from  the  circuit 
and  the  horsepower  which  it  delivers  at  its  pulley;  for 
example,  a  motor  consuming  1,492  volt-amperes  and 
delivering  1  horsepower,  equal  to  746  watts,  would  have 
746 

an  apparent  efficiencv  of  =  50%,     This  efficiency 

1492 
is  called  apparent  because  it  is  not  the  true  or  real  effi- 
ciency, which  latter  is  the  relation  between  the  real 
power  consumed  and  the  real  power  given  out.  In  the 
foregoing  example,  taking  into  account  the  power  fac- 
tor, which  is,  say  70%,  the  real  power  input  would  be 

70 
of  1492,  =  1044  watts.     Then  the  real  efficiencv, 

100 

or.   as  it  is    usually    called,   simplv    the   efificiency,    is 
746 

=70i/o%, 

1044 


Question  No.  4. — Is  there  any  objection,  when  run- 
ning a  car  equipped  with  series-parallel  controllers,  to 
shutting  off  part  way  only,  to  the  series  position,  in- 
stead of  shutting  right  off  and  then  Iniilding  up  again  to 
the  series  stop  ? 

Answer. — There  is  no  obiection  that  we  know  of, 
though  in  view  of  the  fact  that  nearly  all  street  rail 
ways  train  their  motormen  to  shut  right  off,  and  then 
build  up  part  way  again,  there  might  be  some  special 
reason  for  the  practice.  If  so.  we  would  be  glad  to 
have  any  of  our  readers  write  us  on  the  point.  The 
writer  has  always  advocated  shutting  off  part  way  only 
as  a  means  of  saving  considerable  wear  on  the  con- 
trollers, also  because  it  reduces  th-  ]Vr'-in;  on  the 
motors,  thus  saving  wear  and  tear  on  them,  partic»i- 
larly  on  the  gears  and  pinions.  B-sid^s  if  tends  to 
smooth  out  some  of  the  variations  in  the  load  on  the 
power   house. 


The  Central  Heat,  r^ig-ht  and  Power  Company  are 
considerably  increasing  the  power  Cduipment  of  their 
plant  at  St.  Peter  Street.  Montreal.  They  have  hitherto 
used  three  Belliss  engines,  totalling  about  800  horse- 
power. Slessrs.  Laurie  &  Lamb,  consulting  engineers. 
Montreal,  are  now  installing  for  them  another  Belliss 
engine  of  430  horsepower,  with  a  300  k.w.  General  Elec- 
tric generator.  The  additions  to  the  plant  are  being 
made  under  the  siqiervision  of  Messrs.  Ross  &  TTolgate. 
Montreal. 


Work  has  been  resumed  on  the  development  of  the 
big  water-power  at  Fort  Francis.  Out.,  for  the  Backus- 
Brooks  Lumber  Company.  The  development  on  the 
Canadian  side  of  the  river,  including  the  erection  of 
paper  and  pulp  mills,  will  l)e  rushed  ahead  and  con- 
iluded  before  any  extensive  work  is  done  on  the  Amer- 
ican side.  The  contract  for  the  completion  of  the  dam 
and  building  the  pulp  mill  has  been  let  to  J.  J.  White 
&  Company,  of  New  York.  Their  general  superin- 
tendent and  chief  engineer.  ^Mr,  P.  F.  Richardson,  of 
New  York,  is  now  on  the  ground,  accompanied  by  Mr, 
TI.  P.  Carter,  assistani  superintendent. 
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I    Current  News  and  Notes  J 


The  Ontario  Power  Company.  Niagara  Falls,  Ont., 
are  preparing  to  add  two  additional  units  to  their 
power  house. 

Stratheona  City  Council  will  extend  the  electric 
power  system  to  the  Alberta  Parmer's  Association's 
grain-cleaning  plant. 

A  90  horsepower  producer  gas  power  plant  has  been 
installed  in  the  Deseronto  waterworks.  The  pnmp  is 
direct  connected  to  the  engine. 

The  Town  Council  of  Oshawa.  Ont..  is  making  ap- 
plication to  Parliament  to  construct  and  operate  an 
electric  light  and  power  plant. 

The  Water  Commissioners  of  Lindsay  have  decided 
to  install  an  electric  pump  instead  of  a  steam  one  for 
the  pumping  of  its  water  supply. 

The  ratepayers  of  Revelstoke.  B.C.,  voted  in  favor 
of  raising  $10,000  by  the  sale  of  debentures  to  complete 
the  auxiliary  power  and  light  plant. 

The  Light,  Heat  &  Power  Co.,  of  Lindsay,  offer  to 
install  electric  energy  in  the  waterworks  pumping 
house  at  a  saving  of  $500  annually  over  steam. 

The  first  street  cars  for  the  municipal  system  at  Ed- 
monton. Alta..  have  arrived.  They  were  manufactured 
at  Ottawa.  Ont.,  by  the  Ottawa  Car  Company. 

In  connection  with  the  Gait  Electrical  ]\ranufactur- 
mg  Company,  the  Lyons  Electrical  Company,  of  Brant- 
ford,  are  installing  a  large  generator  at  Brantford. 

The  Ontario  Power  Company  is  negotiating  with  the 
We.stinghouse  Company,  of  Pittsburg.  Pa.,  for  the  piir- 
ehase  of  a  generator  and  switchboard  to  cost  $70,000. 

The  Marconi  "Wireless  Telegraph  Co.  have  recently 
placed  an  order  with  the  Robb  Eng.  Co.  for  a  75  h.p. 
Robb-Armstrong  engine  for  their  Glace  Bay  station. 

The  Town  Council  of  Orillia  have  decided  to  heat 
the  power  house  at  the  Ragged  Rapids  by  electricity. 
Electric  heaters  to  cost  about  $1,000  will  be  installed. 
The  authorities  of  Glace  Bay,  N.S..  are  installing 
400  meters  in  connection  with  the  municipal  electric 
light  plant,  and  are  also  adding  about  three  miles  of 
transmission  lines  to  the  system. 

Application  is  being  made  for  the  incorporation  of 
a  company  to  be  known  as  the  Belleville  Radial  Rail- 
road Company  to  operate  an  electric  railway  in  and 
around  the  city  of  Belleville.  Ont. 

The  Galetta  Electric  Power  and  Milling  Company 
have  everything  almost  completed  at  their  power  sta- 
tion in  Galetta,  and  expect  to  soon  commence  the  work 
of  erecting  the  poles  for  the  line  into  Arnprior. 

The  Yukon  Basin  Gold  Dredging  Company  has 
secured  a  waterpower  at  the  head  of  the  Stewart  River 
which  is  estimated  to  yield  88,700  horse-power.  The 
power  will  be  used  to  operate  the  company's  dredges. 

Arrangements  are  now  being  made  to  put  a  by-law 
before  the  ratepayers  of  Fernie.  B.C..  to  provide  suffi- 
cient money  to  rebuild  and  operate  the  Crow's  Nest 
Electric  Light  and  Power  Company's  svstem  as  a  muni- 
cipal enterprise. 

The  ratepayers  of  Port  Arthur.  Ont..  have  voted  in 
favor  of  spending  $97,000  for  power  development. 
$.32,000  for  electric  lighting  extensions.  $7,000  for  street 
railway  work  and  $25,000  for  extensions  to  the  tele- 
phone system.     J.  J.  Carrick  may  be  addresed. 


The  Vancouver  Traction  Company,  which  has 
placed  three  miles  of  line  in  operation  in  "Vancouver, 
has  announced  that  it  will  immediately  build  15  miles 
of  road  running  north-east  from  the  city,  connecting 
several  towns  and  tapping  a  rich  farming  district. 

The  City  Council  of  St.  Boniface.  Man.,  is  prepar- 
ing by-laws  to  provide  for  the  establishment  of  muni- 
cipal gas  and  electric  light  and  power  plants.  At  pres- 
ent these  commodities  are  supplied  by  the  Winnipeg 
Electric  Company  of  Winnipeg.  Address  Theodore 
Bertrand,  mayor. 

Lieutenant  Jennet,  in  charge  of  government  wire- 
less telegraph  stations  in  Alaska,  has  returned  from 
the  North.  He  reports  that  all  the  wireless  stations 
are  now  open  for  commercial  business.  There  are  sta- 
tions at  Circle.  Eagle,  Fairbanks,  Gibbon  and  Nome, 
and  the  system  seems  a  marked  success. 

In  order  to  economize  its  power  the  British  Colum- 
bia Electric  Street  Railroad  Company  has  been  obliged 
to  shut  otf  all  power  for  lighting  purposes  from  4  a.m. 
until  dusk.  The  shortage  of  power  is  due  to  low  water 
at  the  power  plant  at  Coldstream,  hut  arrangements 
are  now  being  made  for  the  construction  of  an  auxil- 
iary plant. 

It  is  stated  that  another  company  will  make  a  bid 
for  supplying  light  to  the  city  of  Montreal.  The  com- 
pany in  question  are  the  Electric  Service  Company, 
and  although  nothing  definite  has  as  yet  transpired, 
the  terms  to  be  offered  are  said  to  be  equal  to  those 
of  the  old  contract  of  the  Montreal  Light.  Heat  and 
Power  Company. 

The  Dufferin  Light  and  Power  Company  has  been 
organized  to  generate  power  near  Horning's  Mills,  on 
a  branch  of  the  Nottawasaga  River.  The  intention  is  to 
distribute  electric  energy  to  Orangeville.  Shelburne. 
Dundalk.  Grand  Valley,  etc.  The  company  have  auth- 
orized Messrs.  Smith,  Kerry  &  Chase,  consulting  engi- 
neers. Toronto,  to  make  designs,  plans,  etc. 

Interesting  complications  are  expected  in  the  street 
railway  situation  in  Port  Arthur  and  Fort  William. 
The  new  joint  board  of  members  from  both  cities  sent 
notices  to  all  employees  that  their  services  would  not 
be  required  after  November  1st,  when  a  new  secretary- 
treasurer  and  a  new  manager  would  take  charge.  In 
the  meantime  the  Port  Arthur  commissioners,  who  have 
been  operating  the  line,  have  issued  instructions  to  the 
employees  of  the  system  to  take  orders  from  no  one  but 
themselves.  Hence  in  November  it  appears  there  will 
be  two  sets  of  officials  and  employees  for  one  line. 

Returns  of  the  value  of  electrical  exports  from  the 
Ignited  States  for  ,\ugust  possess  an  element  of  encour- 
agement in  that  they  are  15  per  cent,  larger  than  the 
corresponding  figures  for  July.  Still  they  are  much 
less  than  the  aggregate  for  August.  1907.  As  usual, 
the  United  Kingdom  and  the  British  colonies  lead  as 
the  best  customers  for  American  electrical  manufac- 
tures. British  North  .\merica  took  $285,136  worth  and 
the  TTnited  Kingdom  $1  fid. 494.  Including  British  Aus- 
tralasia. Briti.sh  Africa  and  British  East  Indies,  the 
total  absorbed  by  the  Briti.sh  Empire  is  $509,839.  or 
nearly  50  per  cent,  of  the  entire  electrical  exports  of 
Ibis  country  for  the  month.  Mexico  is  the  third  best 
iiidividnal  customer,  with  $113,487;  Brazil  comes 
fonrth.  faking  $102,033  worth,  and  Japan  is  fifth,  with 
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a  record  of  $75,317.     The  total  valuation  of  the  elec- 
trical exports  for  August,  1908.  is  $1,101,158. 

The  Canadian  Westingrhouse  Co..  Ltd.,  Hamilton, 
Ont..  have  i.ssued  a  new  circular,  No.  1138,  describing 
their  type  EM  direct  current  motors,  constant,  vary- 
ing, and  adjustable  speed.  These  motors  are  designed 
to  meet  a  growing  demand  for  large  power  units  to 
operate  on  direct  current  circuits.  Among  the  strong 
arguments  in  favor  of  these  electric  motors  are  their 
flexible  characteristics  and  their  easy  and  perfect  con- 
trol. The  company  have  also  issued  a  special  publica- 
tion. No.  7061.  dealing  with  electric  locomotives,  min- 
ing and  industrial,  as  produced  by  the  Baldwin  Loco- 
motive Works.  Philadelphia,  and  the  Canadian  West- 
inghouse  Co.  These  electric  locomotives  furnish  a  con- 
venient and  economical  means  of  haulage,  which  has 
become  a  recognized  factor  in  mining  and  industrial 
work.  The  catalogue  deals  especially  with  locomotive 
of  this  class.  Large  electric  locomotives  for  passenger 
and  freight  service  on  railways  are  to  be  described  in  a 
separate  publication. 


company,   and  who   has   associated   with  him  several 
well-known  Boston  and  Newfoundland  financiers. 


Boston  capital  has  become  interested  in  moderniz- 
ing the  city  of  Twillingate.  Newfoundland,  and  as  the 
initial  step  will  establish  a  plant  for  electric  light  and 
power.  This  will  be  the  third  plant  of  the  kind  in 
Newfoundland.  Conditions  at  Twillingate  are  peculiar, 
for  at  the  present  time  the  only  light  is  furnished  by 
kerosene  oil.  sold  at  25  to  35  cents  a  gallon.  There  is 
no  eras  and  no  likelihood  of  ever  having  it. 

The  city  has  a  population  of  above  11.000  within  a 
radius  of  four  miles,  and  the  plant  will  start  with  about 
6.000  lights. -including  500  street  lights.  The  charter 
of  the  Twillingate  company  is  direct  from  the  govern- 
ment and  covers  the  entire  district,  which  embraces  an 
area  of  about  40  square  miles  and  contains  a  popula- 
tion of  over  72.000. 

The  plant  will  consist  of  two  units — 250-kilowatt 
steam  turbines — it  not  being  considered  wise  to  de- 
pend upon  the  waterpower  at  hand,  in  view  of  the 
recent  experience  of  the  St.  John's  company.  The 
plant  is  being  installed  under  the  supervision  of  Mr. 
Frederick  S.  Pahner.  of  Boston,  who  is  president  of  the 


As  a  result  of  the  increase  in  competition  in  Europe, 
due  to  the  erection  of  aluminum  works  by  companies 
outside  of  the  international  aluminum  syndicate,  the 
latter  was  abolished  October  1.  The  price  of  alumi- 
num, which  has  been  quite  low  in  Europe  and  for 
some  time  past,  has  now  been  still  further  reduced 
and  to  such  an  extent  that  there  is  only  a  slight  price 
difference  between  copper  and  aluminum.  The  Lon- 
don quotations  of  October  9  were  £64.5  to  £65  per  ton 
for  electrolytic  copper  and  £70  to  £75  per  ton  for 
aluminum.    This  is  equivalent  to  16  cents  per  pound. 


Mr.  A.  H.  W.  Joyner,  of  Toronto,  agent  for  a  num- 
ber of  United  States  manufacttirers  of  electrical  spe- 
cialties, has  recently  moved  his  office  to  more  commodious 
quarters,  consisting  of  the  first  floor  of  No.  R  Wellington 
street  east  Mr.  Joyner  took  over  the  principal 
agencies  formerly  controlled  by  the  firm  of  Joyner-Greene 
which  recently  dissolved  partnership.  There  is  every 
promise  of  a  successful  career  ahead  of  the  new  enter- 
prise, as  Mr.  Joyner  has  not  only  a  good  business  train- 
ing, but  is  an  engineer  of  considerable  experience,  a 
fact  which  is  evident  from  his  having  been  the  Boston 
Edison  Company's  electrical  engineer  for  over  six  years. 
Until  recently  he  also  held  an  important  engineering 
position  with  the  Stone  &  Webster  Engineering  Cor- 
poration. Mr.  Joyner  is  handling  the  central  and  west- 
ern territory  for  Weston  instruments,  and  is  also  the 
agent  for  eondit  circuit  breakers,  T).  &  W.  fuse  appar- 
atus, Helios  arc  lamps,  Anderson  railway  line  material, 
besides  some  good  specialties  in  contractors'  supplies. 
He  is  in  a  position  to  figure  on  complete  switchboards 
and  practically  every  requisite  for  power  and  lighting 
systems,  including  transformers,  porcelain  insulators, 
arc  lamp  and  brush  carbons. 


A  consignment  of  Berry,  Skinner  &  Company's  patent 
Fool-proof  Switch  Gear,  and  Berry-Siemens  Motor 
Starting  Panels,  have  arrived  and  are  on  view  at  the 
offices  of  J.  F.  B.  Vandeleur.  3  Dineen  Building.  To- 
ronto. 


Position  Wanted 


of  lig'hting-  or  power    plant. 
Apply  Box  I02. 


Great    Western    Railway 
of  England 

Industrial  Sites 


easy  acccfti 
nd  fndustn 


table  tor  the  establtMhment   of  Factories  and 

;  available  adjoining^  the  Great  Western    Rail- 

;  of  the  principal  ports.  Coal   and 

Particulars  of  such  sites  and  of  theConipanys  arrange- 
ments  for  Siding  Facilities.  Conveyance  Rates,  etc.,  etc., 
mav  be  obtained  from  the  Chief  Goods  Manager,  Mr.  T. 
H.'Rendell.  Paddington  Station.  London,  \V. 


Technical  Electrical  Engineer 

I  isht's  p  ^sition  in  Canada.  At  present  Assistant  Supei 
ntendcnt  of  Power  over  tour  sub-stations  with  America 
aiKvay  and  lighting  company.     Excellent  references. 

Address  Box  103, 
I  Canadian  Electrical  News,  Toronto. 


Do  You  Want 
To  Sell 

.sci-onil-hand  machinery  of  auy 
kind?  Many  a  central  station 
manager  ha.s  one  or  more  ma- 
chines for  which  lie  has  no 
furthei'  use. 

Somebody  Wants 
To  Buy 

just  such  machines.  You  can  get 
in  touch  with  tliat  somehody  l)y 
advertising  in  the  "  Wanted  and 
For  Sale"  Colunui  o  f  t  h  e 
Electbic.vi,  Newh.  The  expense 
is  trifling. 


ESTABLISHED  1849. 

BRADSTREET'S 

Capital  and  Surplus    $1,500,000. 

Offices  Throughout  the  CMUxed 
World, 

Executive  Oflices  : 
Nos.  346  and  348  Broadway.  New  York  City  U.S  A 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the 
controlling  circumstances  of  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring,  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  ofHces 
and  connections  have  been  steadily  extended,  and  it 
furnishes  Information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  only  by  reputable  wholesale, 
jobbing  and  manufacturing-concerns,  and  by  respon- 
sible and  worthy  financial,  judiciarv  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  Its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 

Officrs  in  Canada  :  Halifax,  N.S  ;  Hamilton. 
London.  Ont. ;  Montreal.  Que. ;  Ottawa.  Ont. 
bee.  Que. ;  St.  John.  N  »  :  Toronto.  Ont. ;  V; 
ver.  B.C. :  Winnipeg.  Man. ;  Calgary.  Alta. 


Ont.  ; 
Que- 
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The  recent  period  of  trade  depression  did  not  affect 
the  Midland  Electric  Company,  of  Montreal,  to  any 
extent,  as  their  business  has  grown  so  much  that  they 
have  found  it  necessary  to  obtain  increased  capital. 
Thejr  have  consequently  taken  out  letters  patent  of 
incorporation  and  sold  their  business  to  the  new  com- 
pany, the  Midland  Electric  Co..  Limited.  Mr.  J.  A. 
Jacobs,  of  Cobalt  fame,  is  president  of  the  new  com- 
pany, the  other  officers  being  Mr.  A.  M.  Reaper,  secre- 
tary-treasurer; Mr.  Frank  Goodwyn  of  the  old  com- 
pany, vice-president  and  managing  director;  Mr.  A.  L. 
Woolf.  one  of  the  old  partners,  is  also  on  the  Board  of 
Directors. 

•  This  move  has  been  largely  necessitated  by  the 
demand  for  the  KoUoid  "Wolfram  lamp,  which  has 
demonstrated  by  practical  use  that  it  is  a  thoroughly 
commercial  metallic  filament  lamp.  Notwithstanding 
the  provisions  which  the  company  made  to  enable  them 
to  carry  substantial  stocks  of  all  candle  powers,  etc.. 
on  hand,  they  have  had  difficulty  in  keeping  up  with 
their  orders,  although  they  have  quadrupled  their 
import  orders.  After  exhaustive  tests  of  metallic  fila- 
ments the  leading  light,  heat  and  power  companies  and 
large  users  have  adopted  the  Kolloid  Wolfram  lamp. 
The  future  before  this  young  but  progressive  firm  is  an 
exceedingly  bright  one.  The  head  office  remains  as 
heretofore  at  119-121  Youville  Square,  Montreal. 


Foundry  Co.  will  in   future    be    located    in    the  new 
building. 


MOONLIGHT   SCHEDULE   FOR   DECEMBER. 

(Courtesy  of  the  National  Carbon  Company.  Cleveland,  Ohio.) 


The  Canadian  General  Electric  Co..  Limited,  and 
the  Canada  Foundry  Co..  Limited,  have  moved  into 
their  new  quarters  at  the  corner  of  King  and  Simcoe 
Streets.  The  purchasing  departments  of  these  com- 
panies   and    the    sales    department     of     the   Canada 
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TfiLEfiRAPHIC   AUDRE-SS  : 

■INSULATOR."    MONTREAL 
Codes:    A.  L   A.ND  WESTERN  UNION 


Capital  $7,300,000.00 


Telephone  : 
MAIN    1521,   MONTRE.AL 


British  Insulated  &  Helsby  Cables 


Limited 


Contractors  to  H.  M.  Government,  War  Office,  Admiralty,  also 
to  the  Principal  Corporations  in  the  British  Isles  and  Abroad  for 
Electric,  Traction,  Power,  Lighting",  Telephone  and  Telegraph 
Equipments.  Also  Manufacturers  of  Paper,  Lead  Covered, 
Rubber,  Gutta-percha  and  Bitumen  Insulated  Cables  ;  Flexible 
Cord,  Cotton  Covered  Wires,  etc.,  etc.  Also  Junction  Boxes, 
Section  Pillars,  Overhead  Tramway  Gear,  Bonds,  Switchboards, 
Meters,  Telephone  Instruments,  Exchange  Equipments,  Batter- 
ies, Insulators,  Fire  Alarm  and  Police  Equipments,  Railwav 
Signals,  Blocks,  etc.,  etc. 


Head  Office  for  Canada,    United   States   and    Mexico : 

BRITISH  INSULATED  &  HELSBY  CABLES,  Limited 

LAWFORD  GRANT.^^  Powcr  Bulldlng        -        MONTREAL 


CANADIAN  ELECTRICAL  NEWS 


35 


A  Safe  Hand  Lamp. 

With  the  increasing  use  of  eleetricitv,  a  number  of 
aeeidents,  some  of  them  fatal,  have  from  time  to  time 
resulted  from  poorly  constructed  or  imperfectly  insu- 
lated apparatus,  and  now  that  hand  lamps  are  becom- 
ing so  generally  used  it  is  essential  that  any  possibility 
of  danger  from  such  causes  should  be  strictly  avoided 
in  these  articles.  Much  attention  is.  therefore,  being 
paid  to  the  construction  of  portable  lamps,  and  the  R. 
E.  T.  Priugle  Company,  ilontreal,  are  manufacturing  a 
lamp  guard   which  possesses  some  novel  features,  en- 


Pringle  Lamp  Cut. 

tirely  obviating  all  danger  from  imperfect  insulation. 
It  will  be  noted  from  the  illustration  given  that  the 
handle  of  the  lamp  is  bored  out  to  receive  the  socket, 
thus  preventing  any  danger  of  the  live  parts  coming 
into  contact  with  the  metal  cage.  Another  notable  fea- 
ture is  the  accessibility  of  the  lamp.  The  metal  cage 
is  constructed  in  two  halves  with  a  flange  joint,  the  top 
half  being  held  in  position  by  three  screws  working  in 
slots.  By  simply  loosening  the  screws,  and  giving  the 
top  half  of  the  cage  a  slight  turn,  it  can  readily  be 
removed.  Another  good  point  is  that  the  metal  sup- 
j)orting  hook  is  at  the  cage  end  of  the  guard,  leaving 
the  flexible  wire  free  from  any  metallic  contact  at  the 
other  end.  The  hook  is  also  in  the  most  convenient 
place  for  hanging. 


Cobourg-'s  Lighting  Rates. 

A  by-law  has  been  passed  by  the  town  council  of 
Cobonrg.  Ont.,  authorizing  the  clerk  to  sign  a  renewal 
contract  with  the  Cobourg  Utilities  Corporation  for  the 
supply  of  water  and  light  to  the  town.  The  contract 
for  the  supply  of  water  is  the  same  as  the  former  one, 
but  the  light  contract  is  greatly  in  favor  of  the  town 
as  a  corporation,  and  also  of  private  citizens.  By  the 
new  terms  the  town  gets  an  all-night  service,  instead 
of  up  to  12  o'clock,  and  a  reduction  of  $10  in  each  arc 
light,  making  a  total  of  $280  on  the  arc  lights.  On  the 
incandescent  street  lights  there  is  a  reduction  of  25 
per  cent.,  or  a  total  of  $80  on  the  16  lights.  To  private 
citizens  there  is  a  reduction  of  331-3  per  cent.  The 
town  has  the  right  to  buy  out  the  company  at  an}'  time, 
and  after  five  years,  if  it  is  considered  that  the  cost  of 
light  is  excessive,  on  account  of  any  progress  that  may 
be  made  in  electrical  development,  the  town  can  call 
upon  the  Government  artbitrators  to  determine  the 
price. 


The  official  Gazette  of  Ontario  contains  an  announce- 
ment of  an  expected  change  in  the  charter  of  the  Elec- 
trical Development  Company  of  Toronto.  The  5  per 
cent,  dividend  is  to  be  made  6  per  cent,  cumulative. 
The  right  of  the  company  to  redeem  the  preferred  stock 
at  110  and  accrued  dividend  is  cancelled. 


The  City  Electrical  Supply  Company  has  been 
formed  at  Wetaskiwin.  Alta.,  by  N.  D.  Farris  and  R.  C. 
Talbot,  entering  into  partnership.  The  company  will 
handle  a  full  line  of  everything  required  in  the  elec- 
trical line. 


Evershed 

and 

Vignoles 

Contractors  to  the 
BRITISH  .\I)MIKALTV 
WAR     OFFICE    ANii 

colonial  governments 
Makers  of 

Inkless  Recording 
Voltmeters,  Amme- 
ters, Power  Factor, 
Watt  and  Fre- 
quency Meters.  i\'o 
Iriction,  no  ink  bl-ots. 

Portable  Instruments 
lor  A.C.  and  D.C.  coni- 
lined.     Stock  in  Toronto. 

See  ;ilso  page  9. 


s\\-!Tciino\Rn  irn  i 


\    \  It.NiM  I 


Vl'i     i\s  I  [;r  Ml  \  i  s 


J.  F.  B.  VANDELEUR,   Dineen   Building,  TORONTO 
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Industrial  and  Business  Notes. 

The  new  agreement  entered  into  by  the  city  of 
Chatham.  Ont.,  with  the  Colonial  Engineering  Com- 
pany, of  Montreal,  Que.,  calls  for  a  proper  dynamo  in- 
stead of  the  present  second-hand  50-light  dynamo  in- 
stalled by  the  Colonial  Engineering  Company.  All  the 
other  equipement  put  in  by  the  company  was  accepted, 
and  the  company  were  asked  to  pay  the  costs  of  any  re- 
pairs, for  one  year,  if  the  said  repairs  be  caused  by 
defective  installation. 


The  Niagara  Falls  Electrical  Transmission  Company 
has  transferred  all  its  rights,  titles  and  franchises  to 
the  Buffalo.  Lockport  &  Rochester  Railway  Company, 
which  in  turn  has  contracted  with  the  Niagara,  Lock- 
port  &  Ontario  Power  Company  for  supplying  elec- 
tricity for  the  new  electric  road,  which  was  recently 
opened  to  the  public.  This  deal  eliminates  the  com- 
petition on  Niagara  Palls  power,  which  has  been  an- 
ticipated in  the  section  through  which  the  Buffalo, 
Lockport  &  Rochester  line  is  to  operate. 


THE  TELEPHONE 


;^       Is  a    Companion,  Friend    and  Servant 
Combined. 


Invaluable     for     convenience    in     the 

"■-i^si^ii^y^  household. 

LONG  DISTANCE  TELEPHONE  SERVICE 

has    no     equal     for    the    facility    it    affords     in 
business  life. 

Full  particulars  as   to  rates   and    service  at    the 
nearest  office  of  the 

BEll  T[[EPM[  COMPAIY  Of  GANiDn 


The  Universal  Signal  Co.,  Ltd.,  Norwich  Union 
Building.  12  and  14  Wellington  St.,  E..  Toronto,  have 
issued  a  booklet  descriptive  of  the  Price  system  of  auto- 
matic train  stopping  and  controlling  for  railways.  The 
booklet  is  published  by  John  A.  Street  &  Co..  Ltd., 
Toronto,  brokers  for  the  company.  This  system  is 
described  in  detail  elsewhere  in  this  issue.  It  should 
prove  extremely  interesting  to  railroad  companies,  inas- 
much as  it  offers  an  effective  system  for  preventing  col- 
lisions of  all  kinds.  The  booklet  is  handsomely  pub- 
lished on  art  paper,  and  contains  a  number  of  attractive 
illustrations. 


The  Devoe  Electric  Switch  Co..  157  Craig  Street 
West.  ^Montreal,  have  issued  catalogue  No.  4  describ- 
ing their  high  grade  switches,  panel  boards,  and 
switchboards.  This  firm  recently  made  a  number  of 
large  switchboard  installations  in  new  public  buildings 
and  factories  in  Montreal  and  vicinity. 

Orillia's  municipal  power  plant  is  now  completed 
by  the  finishing  of  the  new  dam  at  Ragged  Rapids. 


ALUMINUM 

Electrical  Conductors 

KOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES  . . 

Ingots.    Sheets.    Wire,    Tubing, 
Castings 

Prices  with  full  information  on    application 

NORTHERN  ALUMINUM  GO. 

PITTSBl/RGH,  PA. 


15he 


General  Electric  Co.  of  Sweden 


MoLnufacturers  of 

Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.  Electrical  Hoists.  Direct-Current  Generators  and 
Motors,  all  types  and  Sizes. 


KILMER  &  PULLEN,  McKinnon  Bdg.,  TORONTO 
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Fibre  -  Pressboards  -  Insulating  Papers 

*^ Sterling''  Varnishes 
J.   A.   Dawson  &  Company 

street  Railway  and  Electrical  Supplies 
WINNIPEG  -  -  MONTREAL 


Westinghouse   Transformers 

Core  and  Shell  Type  for  Distributing  Purposes 
Low  Operating  Temperature 

makes  them  practically  non-ageing. 

They  Exceed 

the  insulating  requirements  of  the  National  Board  of  Fire 
Underwriters. 

All-Day  Efficiency 

has  always   lucn  one  of  their  strong  features,  due  largely 
to  tlir  cxirciiicly  low  core  loss,  because : 

Silicon  Steel 

has  been  used  in  our  transformeis  for  years. 

We  are  prepared  to  make  proinpt  deliveries 

Canadian  Westin£(house  Co.,  Limited 


43Q   Pender  St..   V.WCOUVER. 


General  Office  and  Works:   HAMILTON,  ONT. 

For    particulars    address  nearest  Office: 


922<)23  Union  Bank  B!dg.,  WIN.NIPEG. 


St.    James   Street. 

MONTREAL. 
nville  Street.   H.ALIF.AX 


Belliss  &  Morcom  Limited,  Engineers 

BIRMINGHAM,  ENGLAND    I         s  v^^^^S^^'^s.w. 


ENGINES 


Direct.    Rope  or  Belt  Drive 

FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND  MILL 
DRIVING,    also   CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubricalion  Simplicity;  Sitonglh  ;  Experience 
Low  Co^t  ;  Rebability ;  Minimum  Maintenance  ;  Compactness  ;  Good 
Governing  ;   Durability  ;   Maintained  Efficiency  ;  Quiet  Running. 

3,800  Engines  supplied  or  building,  representing  upwards  ot 

650,000  H.P.,  in  sizes  ranging  from  5  to  2,700  B.H.P. 

of  Compound  &  Triple-Expansion  Types. 

Sole  Ai^ents  for  Canada:    LAURIE  &   LAMB,    212  Board  of  Trade  Building,  MONTREAL,  CAN. 


;  OcR  Three-Crank  TKifr  k-K 


Tcl,-t;r;.l,up  A.l.lr 


'I.,.r.o'     MoMlr.iil. 


,tli   ICJllimi  X:   W, 
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MEN     WHO     KNOW 

Weston  A.  C.   and   D.  C.    Instruments 
Conduit   Oil   and  Air  Circuit  Breakers 
D  &  W  Fuse   Distribution  Devices 
Helios  Enclosed    and   Flame  Arc    Lamps 
Anderson   Railway   Line   Material 
New   Lexington   Porcelain   Instruments 
Peerless  Transformers   and    Bastian  Meters 

WILL  USE  NO  OTHER 

A.  H.  W.  JOYNER,  Agent 

Electrical  Specialties 
6   Wellington    Street    East  -  -  TORONTO.   ONTARIO 

Estimates  given  on  complete  Switchboards 


Also  remember  that  we  buy 
burned  out  incandescent  lamps. 
Send  and  get  our  prices.  It's 
well  worth  while 


"Lest  You  Forget'' 

we  want  to  remind  you  to  send  us  your 
burned  out  incandescent  lamps.  We'll  renew 
them  for  vou   under  a  positive  guarantee   of 

Perfect  Satisfaction 

Q  If  you  are  interested  in  reducing  your 
lighting  expenses,  and  at  the  same  time 
maintaining  a  high-class  service,  write  at 
for  our  contract  terms. 

Q  We  want  to  prove  to  you  that  our  refils 
are  equal  to  first  quality  new  lamps.  They 
once  will  stand  the  same  tests. 


The  Dominion  Electric  Company 

St.   Catharines,   Ontario 
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INTERESTING   FACTS 


;ce:u 

fiOlAN  DRY  BAlf^ 


K^UKEO     FOR     OPEN     O'-M^" 
£.*-!■    FIRE    «o  POLICE   «'^^ 


2.UKE0  FOR  OPEN  Ciat""^  t 
'->■  FIRE  4NO  POLICE  o"-"^^ 
■    TELEPHONE     AND    fttLlAi"^        > 

SERVICE 
^T    CRADE    RAW    MAtEl"*' 


NINE    LIVES  ^_ 

•To  GIVE   LASTING    SATlSf*;^ 

''CAL  Specialties' 

'6  SHUTER  SrO^^'^ 
TORONTO,    CAN 


JOBBERS  and 

DEALERS 


One  Jobbing  Firm  in  Montreal 
took  up  our  X  CELLS  this  Spring, 
the  first  order  being  dated  April 
loth,  1908.  L'p  to  August  loth. 
igo8,  they  have  sold 

12,736  X  Cells, 

making  in  FOUR  MONTHS,  as 
tbev  gladly  admit.  TWICE  AS 
MUCH  PROFIT  ON  X  CELLS 
as  they  have  made  on  imported 
Batteries  during  TWELVE 
MONTHS  in  1907.  although  they 
handled  during  1907 

31,075  imported  Dry  Cells. 

This  statement  should  convince 
you.  but  it  is  not  surprising,  tor  our 


X  CELLS 

Are     Guaranteed 

And  they  Certainly  Have 
NINE    LIVES 

We  ship  FRESH  GOODS  on 
date  the  order  is  received. 
When  in  Toronto  inspect  our 
up-to-date  plant. 


Electrical  Specialties,  Limited 


12-14-16  Shuter  Street 


New  Weston  Eclipse  Direct  Current 

Switchboard  Ammeters,  Milli- 

Ammeters  and  Voltmeters 


are  of  the  "soft  iron"  or  Electro- 
magnetic type,  but  they  possess 
so  many  novel  and  valuable 
characteristics  as  to  practically 
constitute  a  new  type  of  instru- 
ment. 

Their  cost  is  exceedingly 
low,  but  they  are  remarkably 
accurate,  'well  made  and  nice- 
ly finished  instruments,  and  are 
admirably  adapted  for  general  use 

in   small   plants,  the  cost  of  which    is  frequently  an 

important  consideration. 


Correspondence    concerning    these  new   Weston 
instruments  is  solicited  by  the 


Weston  Electrical  Instrument  Co. 

Waverly  Park,  Newark,  N.J.,  U.S.A. 

New  York  Office:  74  Cortlandl  St. 


'Ilulraii  Atriimulator 

Madigin   Patents 


Made  in  Canada 


Established   1S9S 


There  are  more  than 

SIX  THOUSAND  CELLS  of 


lulran  |'«7^ 

Batteries 


Used  in  Canada   To-day 

TWO   YEARS'    GUARANTEE 

BlLI-ETlNS   ON    Rf\H  E-iT 

The 

Croftan  Storage  Battery  Co. 


423425  West  Queen  St. 


TORONTO,  CAN. 


Montreal  and  East 
JOHN  FORMAN 


Winnipeg  : 
GASOLINE  ENGINE  SUPPLY  CO. 
so  West  :    SHIPYARD.  LTD. 


The  "Canadian"  Turbine 
Water  Wheel 


MANUFACTURED     BV 


Chas.  Barber  and  Sons 

Meaford,  Ontario 

Write    for    dcsin-iptioii,    jirifes    and    references 


4° 
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CONSULTING   ELECTRICAL    ENGINEERS 


CHARLES    H.   MITCHELL,    C.  E. 

Member  Canadian  Society  Civil  Engineers. 
Member  American  Society  Ciyil  Engineers. 
Assoc.  M.  Institution  Civil  Engrs.  (London). 
Assoc.  American  Inst.  Electrical  Engineers 
HYDRO-ELECTRIC   ENGINEER 


Roonit 

Telepho 


1004-S 

e  Main  73<)6 


R,   S,   KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


EDWARD  B.  MERRILL 

B.A..    B.  A.  Sc. 
Member  Can.  Soc.  C.  E.,  Member  A.  I.  E   E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission.       Electr 

Lighting.     Electric  Railways.     Municipal  Enginee 

ing.     Industrial  Plants.      Reports,  Valuations.  Eti 

TORONTO  and  WINNIPEG 


P.  E.  Marchand.  E  E.  R.  W.  Farley.  C.E. 

W.  L.  Donnelh ,  Sec.-Treas. 

P.    E.    MARCHAND    &    CO. 

Consulting  and  Constructing  Engineers. 
Examinations.  Surveys,  Reports,  Plans.  Specifica- 
tions and  supervision  of  Electric  Lighting,  Railway 
and  Power  Plants,  Long  Distance  Power  Trans- 
mission. HydroEleclric  Developments  a  Specialty. 
,.8M  Spark  Street  -  OTTAWA,  ONT. 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  soc.  c.e.,  M.Am.  Electro-chemical  soc..  etc. 

CONSULTING  ENGINEER 

To  Provincial  Government.  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light.  Power  and  Railroad 
Plants.  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 

62-63  Guardian  Building,    MONTREAL. 


Smith,  Kerry  &  Chace 

£rvgineers 

Electric,  Hydraulic,  Railway,  Municipal 

TORONTO  -  WINNIPEG 

:kcil  B.  Smith        J.  G.  G.  Kerry      W.  G.  Chace 


J.    STANLEY    RICHMOND 

CONSULTING    ENGINEERING-EXPERT 

26  Years  Practical   Experience 
Canada— 8  years  United  States — it  years 

England— 6  years         West  Indies- 1  year 
SPECIALTIES:    Power  Pl.inls.  Electrical   Rail- 
ways, Power  Rates,  Ktcctrolytic  Corrosion.  Steam 
and  Producer  Gas  Engines,  Metallurgy.  Electro- 
chemistry, Building  Materials. 

-,4  Victoria  Street  TORONTO 

Tel.  Main  s^o.      Cable  Address,  Trolley,  Toronto 


Business  Undertaking's. 

Barrie,  Ont. 

The  iSoard  of  Light  ComiuissioLier.s  are 
inatigiiiating  an  all  day  lighting  service. 
A  separate  line  for  street  lighting  may 
Ije  in.stalled  at  a  cost  of  about  $2,0U0. 

Chatham,  Ont. 

The  city  has  finally  accepted  from  the 
Colonial  Engineering  Co.,  of  Montreal, 
the  new  gas  producer  engine  for  the 
city  electric  lighting  plant,  subject  to 
the  luitting  in  of  a  new  dynamo  for  the 
second-hand  dvnanio  temporarily  in- 
stalled. 

Hamilton,  Ont. 

The  contract  for  new  pumps  and 
motors  for  the  beach  pumping  hou.se  has 
been  awarded  to  the  AAestinghouse 
Ciompany  of  this  city  at  $20,148.  The 
General  Electric  Company  tenilered  at 
$18,120  for  pumps,  motors  and  comjilete 
equipment,  but  it  was  decided  to  accept 
the  local  firm's  tender  because  it  included 
an  additional  starting  motor.  The  ten- 
der of  the  John  Montgomery  Company, 
of  Toronto,  for  a  system  to  pump  water 
to  the  Mountain  top,  for  the  use  of  the 
residents  at  the  head  of  Weutworth 
street,  was  accepted.  The  price  was 
$6,5(K).  The  tender  covered  compressor, 
motor,  four  tanks  and  two  water 
elevators. 

Kenora,  Ont. 

Aemilius  Jarvis  &  Company  have  pur- 
chased $300,000  5i  per  cent,  town  bonds, 
issued  for  the  Hyrdro-Electric  power 
plant. 

Orillia,  Ont. 

The  ratepayers  have  approved  a  by-law 
to  raise  .$30,000  for  the  completion  of  the 
power  plant. 

Osha'wa,  Ont. 

The  corporation  of  Oshawa  will  make 
application  at  the  next  session  of  Parlia- 
ment for  power  to  construct  and  oper- 
ate an  electric  light  and  power  plant. 

Orangeville,  Ont. 

The  Dufferin  Light  and  Power  Comji- 
any,  Limited,  have  been  incorpor.it  cd 
with  a  capital  of  .$2<X),000.  The  incorp- 
orators include ;  W.  D.  Wilson,  W.  P. 
McHenry  and  F.  W.  Scott,  all  of 
Toronto. 

Ottawa,  Ont. 

Garrioch  and  Godard  secured  the  con- 
tract of  supplying  the  Civic  Electric 
Commission  with  $2,000  worth  of  wire 
required  for  the  civic  plant. 

Sorel,  Que 

Tlie  Siirel  Light  and  Power  Company, 
capatalizetl  at  $500,000,  have  obtained 
a  charter.  The  incorporators  include 
A.  E.  Pontbriand,  L.  T.  Trempe,  V.  O. 
Paradis,  and  O.  Paradis,  all  of  Sorel, 
Que. 

Toronto,  Ont. 

Mayor  Oliver  states  that  the  first 
contract  to  be  let  by  the  city  in  connec- 
tion with  the  distribution  plant  will  be 
for  the  sub-stations  and  conduits.  It  is 
hoped  to  call  for  these  this  month. 

Winnipeg,  Man. 

Sanuiel  llooiier.  Provincial  Architect, 
has  i)lans  nearly  ready  for  new  telephone 
exchange  building  at  Portage  la  Prairie. 

Yellow  Grass,  Sask. 

Richard  A.  Taimton,  512  IMclntyre 
Block,  Winnipeg,  has  formed  a  company 
called  the  "Yellow  Grass  Electric  Light- 
ing and  Power  Co."  which  will  put  up  a 
plant  at  this  town. 


Electric  Repair  & 

Contracting  Co. 

119    Lagauchetiere  Street  West 

Montreal 

Electric  Apparatus 

of  all  kinds  Repaired 

Special  Attention   to   Electric 

Elevators,  Electric  Power  and 

Generator    Installations. 

Electric  Wiring 

New    and    Second-Hand    Motoi-s  and 

Generators      Bought     and     Foi-     SaU> 

Geo.   E.    Matthews,  Manager 


OOUBT  HOUSES        ^""'^^^."^^^^^^fT^Xm^a 


KENT  BROTHERS 

Miners  and  Exporters  of 

CANADIAN  AMBER.  MICA 

KINGSTON,  ONT.  -  CANADA 

Write  us  for  your  requirement"  in  MICA 


$65 


GILSON  MFG.  CO.   Ltd 


GILSON 

GASOLENE 

ENGINE 

mping.  Cream 
Chums.  Wash  Ma- 
eic.   FSEE  ISIAL 

Askfor  catalog-all  sizes 
f^,  GUELPH.ONT. 


gntract  Record 

Architects- Builder 

Toronto 

Publishied  Weekly 

Subscription,  Two  Dollars 


PROCURED  IN  ALL 
COUNTRIES    • 
LONG  EXPERIENCE 
IN  PAIENr  LITIGATION 


SEND  FOR  HAND  BOOK 


ATENTS 


PHONE 
MAIN 


25S2 


RIDOUT  &  MAYBEE 

103    Bay   Stroet 
TORONTO,       ...       CANADA 
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THE   STANDARD 

FOR 

RUBBER 

INSULATION 


TRADE.  MARK 
R.eg.  U.  S.   PaLtent  Office 


Okonite 
Insulated 


Wires  and  Cables 


Willard  L.  Chandee   I    «- 

H.  Durant  Cheever     /    Managers. 

Geo.  G.  Manson.  General  Superintend 

W.   H.   Hodgins.  Secretary. 

W.  C.  Chandee.  Assistant-Secretary. 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.  They  improve  with  age. 
The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

The  OKONITE  COMPANY,   Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


Indviction   Motors 


RUGGED  DESIGN 

HIGH  POWER 
FACTOR 

LOW  TEMPERATURE 
GUARANTEES 

Bulletin   100 


The    PACKARD     ELECTR^IC     CO.,    Limited 

Works:    St.    CatKatrirves 


127-129  Bell  Tel.   Bdg.,   Montreal. 


Somerset   Block,   Winnipeg. 
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INTERESTING   FACTS 

for 

JOBBERS  and 

DEALERS 

One  Jobbine  I'irm  in  Montreal 
took  up  our  X  C  ELLS  this  Spring, 
the  first  order  being  d  ted  April 
lotli.  1908.  L'p  to  August  loth. 
1908,  thty  ha\ .-  sold 

12,736  X  Cells, 

making  in  FOUR  MONTHS,  as 
thev  gladly  admit.  TWICE  AS 
MUCH  PkOEITON  X  CELLS 
as  they  have  made  on  imported 
Batteries  during  TWELVE 
MONTHS  in  1907.  although  they 
bandied  during  1907 

31.075  imported  Dry  Cells. 

This  statement  should  convince 
you.  but  it  is  not  surprising,  tor  our 

X  CELLS 

Are     Guaranteed 

And  they  Certainly  Have 
NINE    LIVES 


We  ship  FRESH  GOODS  < 
date  the  order  is  receive 
When  in  Toronto  inspect  o 
up-to-date  plant. 


Electrical  Specialties,  Limited 


12-14-16  Shuter  Street 


Devoe  Switchboards 


are  just  a  little  better  than  the  best  yoii 

have  ever  used.  So  are  our  switches  anil 

pane)     boards.  We    make    only    high 
grade  goods. 


The  above  are  broad  statements,  but 
we  invite  comparisons.  No  doubt  you 
"Want  to  be  Shown".  Give  us  the 
chance  to  do  it. 

Mav  w(>  send  vou  our  No.  4  catalogue  ? 


The  Devoe  Electric  Switch  Co. 

157  Craig   Street  West,    MONTREAL 


Enclosed  Type 
Motors 


for 


Cranes,  Industrial 
Railways,  Hoists,  Etc. 


Write   for   Particulars 


Canadian  Crocker-Wheeler   Co. 


Limited 


MANUFACTURERS    AND    ELECTRICAL    ENGINEERS 
Head  Office:    41   Street  Railway  Chambers,  MONTREAL 
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Bargains  in  Incandescent  Lamps 


We  have  the  followingf  "  Sovereigri  "    T.  H.   Base    Lamps  to  dispose  of    at     BARGAIN 
prices. 

State   voltag^e,   candle  power,   and   number  required,   and   we   will    quote    exceptionally    low 
prices.       Write    now   before    they    are    sold. 


Quantity. 

Voltage. 

C.P 

524 

104 

8 

250 

no 

8 

200 

no 

10 

250 

104 

10 

50 

no 

5 

125 

52 

8 

The  R..  E.  T.  Pringle   Co.,    Limited 

Montreal 


"A  Sign  of  the  Times" 


GILBERT  ARC  LAMPS 


New  Type  300   Hour  Lamp 


1,1  iiKlh  31".  Wi-ieht  11  lbs. 


'riic  best  and  cheapest  form 
(if  lighting  is  with  small  arc 
lamps.  Make  your  lighting 
account  less.  This  special 
lamp  arranged  to  burn  an  18" 
top  carbon,  and  provided  with 
a  special  enclosure.  Can  be 
relied  upon  to  burn  250  or 
nearly  300  hoiu's  with  only  a 
single  enclosing  globe.  Its 
economy  in  carbons  and  labor 
of  triuuning,  and  its  efficiency 
are  most  marked. 

D.  C.  Current  Only 


J.  F.   B.  Vandeleur,    Canadian  Representative 

Repair  Shops  in  Toronto 


Small  Lamps  Built  on  Strong  English  Lines 

This  Lamp  is  a  iiiinialure 
lamp,  but  made  on  good 
strong  lines,  aud  not  of  (he 
so  called  "Baby"  type  lamp. 

The  lamps  take  3i  inclies  of 
bottom  carbon  as  against  the 
usual  5  inches,  burning  about 
40-50  hours  on  continuous 
curi'ent  and  80-.50  hours  on 
altei-nating  circuits. 

The  whole  lamp  is  small 
and  neat  in  appearance,  the 
total  length  being  only  18 
inches.  The  globe  is  four 
inches  in  diameter. 

The  works,  as  opposed  to 
concentric  coil  lamps,  are 
thoroughly  powerful  and 
strong,  and  they  are  mechan- 
ically well  designed  on  open 
type  lines  allowing  ample 
cooling,  easy  replacement  of 
coils,  and  cleaning  of  nu'ch- 
anism. 

A.C.   or   D.C. 


(See  Page  35) 


3   Dineen    Building,  TORONTO        Length    18".     Weiglu    nibs.      To  burn    al 

various  currents  of  from  i  to  3H  amperes, 
continuouK  or  alternating. 
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Si 

Isn't  it  better 

f^ 

to  adopt  "Hill" 

El:| 

^ 

'.  Panelboards 

F% 

than  to  wish  you  had? 

&iSK    ^M 

Sr^P 

Positively  the  neatest 

IJE^'^a'  i~S, 

ft"^* 

and    most    substantial 

@^?jij(rji_3 

K  a-a 

on  the   market.      Plug 

^^^^^JNf 

F^ 

or  Cartridge  Fuses. 
With    or    without 

^•^Tffi^   1 

1^ 

Main  Switch. 

ff^?^?3^'  -J 

Don't  buy  Boards  or 

Ki 

ra 

Cabinets  before  getting 
our  price. 

If    you    want    some- 
thing special  send  us  a 

fenHir^'^ 

H^S 

•           sketch  and  we'll  do  the 

^Hro, 

jn 

,           rest — ^That's  our  busi- 
ness. 

9^ 

ra 

Hill  Electric 

W^iJ 

u 

Mfg.  Co. 

^^SE^pi 

w^^ 

1560    St.    Lawrence    B'v'd. 

MONTREAL 

Monarch  Electric  Co. 


579  St.  Paul  St.,  MONTREAL 


Electrical  and  Mechanical 
Engineers  and  Manufacturers 


Switchboards,  Electrical  Supplies, 
Commutators,   Oil  Switches,   Metal  Novelties 

Special  2,000  Volt  Motor 
Starting  Apparatus 


A    GOOD    SIGN 


Is   the    Result   of   Using- 


Brilliant  Sign  Lamps 


No  dark  spots. 

Every  lamp   hvirns. 

Supplied  either  clear,  with  frosted  tips,  or  all 
frosted,  in  2,  4,  and  5  Candle  Power. 

We  manufacture  a  complete  line  of  Incan- 
descent Lamps,  and  are  now  in  a  position  to 
supply  Miniature  and  Candelabra  Lamps. 

Write  for  catalogue  and  prices. 


Ontario  Lantern  &  Lamp  Company,  Limited 


HAMILTON,  ONTARIO 
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PUMPING     MACHINERY 


OF  ALL  CAPACIIIES  FOR    ALL  PURPOSES 


A  LARGE  NUMBER  OF  THESE 
PUMPS  KEPT  IN  STOCK 
READY  FOR  IMMEDIATE 
SHIPMENT. 


.l|iiiiNiw«]|H°l^^lMPl 


WORTKfNCVuM 


WORTHINGTON    BOILER    FEED 
PUMPS 


WORTHINGTON   TURBINE  PUMPS 

WATERWORKS  OF  THE  TOWN  OF  LACHINE,  CONSISTING  OF  2  SINGLE  STAGE 
8  INCH  TURBINE  PUMPS  EACH  DRIVEN  BY  100  H.P.  INDUCTION  MOTOR. 
ARRANGED  TO  BE  OPERATED  IN  SERIES  FOR  DOMESTIC  OR  IN  MULTIPLE 
FOR  FIRE   PURPOSES.     SEE   BULLETIN   103. 

THE  JOHN  MoDOUGALL 
CALEDONIAN  IRON  WORKS  CO. 

LIMITED 

Works:  Montreal.     Sales  Offices:  New  Glasgow.  Montreal.  Toronto,  Cobalt,  Winnipeg,  Calgary,  Vancouver. 
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It  is  reported  that  Canadian  financiers  are  plannins; 
to  subscribe  sufficient  funds  to  take  the  Chicago  &  Mil- 
waukee Electric  Eoad,  headed  by  A.  C.  Frost,  out  of 
the   hands    of   receivers. 

The  Montreal  &  Southern  Counties  Bail  way  Company, 
which  some  time  ago  secured  entrance  to  Montreal,  has 
started  construction  on  the  IMontreal  section.  John 
Quinlan  &  Company  have  secured  the  contract  for  the 
concrete  work,  and  the  United  States  Steel  Company 
for  the  rails  and  other  special  work. 

The  Toronto  Eailway  Company  is  investigating  the 
merits  of  two  fare  boxes  for  use  in  pay-as-you-enter 
cars.  One  is  the  invention  of  William  Cox,  an  employee 
of  the  company,  and  the  other  is  that  of  Wm.  Coleman, 
of  Tottenham,"  Ont.,  and  has  been  promoted  in  Buffalo 
and  New  York.  Several  officials  of  the  company  tried  to 
beat  both  boxes  without  success,  and  there  seems  to  be 
little  choice  between  the  two.  The  matter  will  be 
determined  shortly. 

It  is  not  likely  that  the  proposed  improvements  to 
the  street  railway  system  at  Hamilton,  Ont..  will  be 
gone  on  with  this  fall.  The  season  is  so  far  advanced 
that  the  company  officials  think  it  would  be  a  mistake 
to  start  reconstruction  work  this  year.  They  are,  how- 
ever, prepared  to  go  ahead  at  once  with  the  erection  of 
car  barns  and  shops  providing  the  city  will  ollow  them 
to  put  down  a  single  track  on  Wentworth  street  north 
and  a  double  track  on  Sherman  avenue  from  I^fain  to 
WLson  streets. 

The  protective  devices  ordered  by  the  Dominion 
Bailway  Board  for  the  crossing  of  the  Grand  Tnmk 
Bailwny  and  Toronto  Bailway  Companies  on  Front  street, 
Toronto,  have  been  put  into  operaten  after  an  inspection 
by  officials  of  both  companies.  The  system  includes 
semat>hores.  gates  and  derails,  and  is  considered  the  most 
complete  in  the  city.  Slowdown  signals  are  placed  on 
the  street  railway  tracks  200  feet  from  the  crossing:,  and 
all  ears  must  come  to  a  full  stop  100  feet  away  from  it. 
The  gates  are  especially  heavy  and  the  western  arm  also 
protects  Windsor  street.  The  tower  at  the  crossing;  has 
six  levers,  operating  the  semaphores,  gates  and  derails 
on  either  side,  and  watchmen  will  be  on  duty  day  and 
night. 

At  a  large  public  meeting  held  in  Port  Arthur  re- 
cently, a  resolution  was  sicrned  by  practically  every  one 
present,  protesting  against  the  proposed  arrangement 
to  hand  over  a  portion  of  Port  Arthur's  street  railway 
to  Fort.  William,  and  calling  upon  the  Ontario  Bailway 
and  Municipal  Board  to  wait  imtil  the  legality  of  the 
agreement  relating  to  the  railwav  had  been  passed  upon 
in  the  High  Court  of  Justice.  The  claim  is  made  that 
the  proposed  deal  was  arranged  by  aldermen  of  the  two 
cities  who  met  in  Toronto,  but  were  not  authorized  to 
make  the  arrangement,  and  that  it  was  never  ratified 
by  the  people  of  either  city  or  by  the  Port  Art,hur  Council. 

The  order  of  the  Ontario  Bailway  and  Municipal 
Board,  directed  to  Sheriff  Thompson,  to  place  the  Port 
Arthur  Street  Bailwav  in  the  hands  of  the  ioint  board, 
composed  of  commissioners  representing  the  cities  of 
Port  Arthur  and  Fort  William,  was  carried  out  on  No- 
vember 19th. 


Moira  River  Development  Proposed 

A  deputation  from  Hastings  County  waited  upon  the 
Hon.  Mr.  Cochrane,  Ontario  Minister  of  Lands,  ]\Iines 
and  Forests,  recently  and  were  promised  consideration 
in  regard  to  improving  the  Moira  River's  natural  reser- 
voirs in  order  to  provide  electrical  power  for  Belleville, 
Tweed,  Ma-doc  and  adjacent  towns  and  mining  districts 
to  the  north.  The  idea  is  to  build  dams  at  several  lakes 
tributary  to  the  river  and  thus  prevent  the  water  from 
all  going  down  in  the  spring.  The  cost  is  estimated  at 
about  $35,000.  The  Hydro-Electric  Power  Commission 
engineers  have  already  estimated  that  the  river  is  cap- 
able of  supplying  an  aggregate  24-hour  horse-power  of 
about  22,300.  Like  many  other  provincial  rivers,  how- 
ever, its  flow  in  summer  is  small,  owing  to  the  draining 
of  swamps  and  other  natural  reservoirs.  By  concrete 
dams  at  the  various  lakes  it  is  hoped  to  provide  a  con- 
sistent flow  of  water.  The  deputation  was  headed  by 
Messrs.  Henry  Corby,  ex-M.P. ;  J.  W.  Pearce,  MP.. P.: 
J.  M.  Johnston,  M.P.P.  :  Amos  Eichardson,  M.P.P., 
from  the  various  ridings  of  Hastings,  and  Town  Solicitor 
-Mikel,  of  Belleville. 


The  20th  annual  meeting  of  the  American  Society  of 
Mechanical  Engineers  will  be  held  in  the  Engineering 
Societies  Building,  29  West  39th  street,  New  York.  De- 
cember 1st  to  4th.  The  president's  address,  to  be  de- 
livered at  the  opening  of  the  meeting,  will  be  upon 
"The  Conservation  Idea  as  Applied  to  the  American 
Society  of  Mechanical  Engineers."  A  number  of  in- 
teresting addresses  will  be  delivered,  including  papers 
upon  aeronautics.  Among  the  addresses  will  be  one  on 
Thursday,  Dec.  3rd,  by  Norman  Litchfield,  upon  the 
durability  of  gears  in  electric  railway  service.  Prof.  F. 
C.  Agner  will  deliver  an  address  on  Thursday  afternoon, 
Dec.  3rd,  upon  the  "Possibilities  of  the  Gasoline  Tur- 
bine." On  Friday,  Dec.  4th,  Prof.  Eichard  G.  Dukes 
will  deliver  an  address  showing  tests  on  friction  clutches 
for  power  transmission. 


The  New  Orleans  Telephone  Company  have  made  a 
demand  on  the  Western  Union  &  Postal  Telegraph  Com- 
panies for  1.5  per  cent,  of  the  tolls  on  messages  delivered 
to  city  addresses  by  telephone.  The  telegraph  com- 
panies maintained,  however,  that  they  are  entitled  to 
use  their  telephone  instruments  for  any  legitimate  pur- 
pose, and  refused  to  pay  more  for  service  than  any  other 
subscriber.  It  is  stated  that  both  the  telegrapli  com- 
panies at  Chattanooga,  Tenn.,  ordered  the  telephone  in- 
struments taken  out  when  a  similar  demand  was  made 
there 


Victoria's  Power  Supply  Outrun. 

In  a  special  report  to  the  City  Council  of  Victoria. 
B.C.,  City  Electrician  Hutchison  states  that  he  finds 
that  the  capacity  of  the  present  water  source  of  power 
has  been  outrun  by  the  growing  demands  of  the  city, 
and  that  it  is  imperative  that  steps  should  be  taken  to 
provide  an  ample  supply.  He  finds,  however,  that  the 
company  had  installed  and  are  installing  a  sufficient 
auxiliary  steam  plant  to  produce  ample  power,  added  to 
that  generated  at  Coldstream,  to  take  care  of  present 
needs.  In  his  report  he  says  also  that  the  B.  C.  Electric 
Company  arc  taking  means  to  prevent  a  recurrence  of 
the  recent  difficulties  from  shortage  of  light  and  power. 


Mayor  Henderson,  of  Lethbridge,  Alta..  is  advocat- 
ing a  street  railway  line  for  that  city,  and  favors  grant- 
ing  a   franchise. 
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NOTICE 

We  are  now  ready  to  make  deliveries  on 
our  20  candle  pow^er,  25  Watt 

Sunbeam 
Tungsten   Lamp 

mdLde  in  tKe  sa-me  size  bulb  as  an  ordinary 
16  candle  power  caLrbon  laLmp. 

We  cQLn  also  make  prompt  deliveries  on. 
SUNBEAM  TUNGSTEN  LAMPS  in  the 
follow^ing  ca^ndle   power : 

32  c.p..  40  watt 

48     •'  60      •• 

80      "  100      *• 

200     ••  250     •• 

N.  B.     All  Sunbeam   Lamps  are  rated  according  to  the  British 
Standard  of  candle  power. 

WRITE    FOR    NEW    PRICES 

MANUFACTURED  BY 

The   Sunbeam    Incandescent  Lamp  Co. 
of  Canada,  Limited 

Factories :    Toronto  and  St.  Catharines 

Main  Offirc:  Nc.rdiwcstern  Office  and  Warehouse: 

Toronto  251  Notre  Dame  St.,  Winnipeg' 
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The  Crocker  Turbine 

Q  Furnished  in  various  styles 
of  setting  in  all  sizes  and  for 
heads  up  to  150  ft. 

(I  Special  settings  designed 
to  suit  special  locations  when 
required. 

QWe  give  special  attention  to 
Hydro-electric  installations 
for  which  the  Crocker  Tur- 
bine is  perfectly  adapted. 

(J[  If  interested  in  hydraulic 
development  we  will  be  glad 
to  submit  plans  and  specifi- 
cations. 

Q  Specifications  from  con- 
sulting engineers  are  invited. 


i"  Cylinder  Gate  Crocker  Turbines  direct 


ted  to  Electric  Generators. 


'^^^  Jenckes  Machine   Co.,  Limited 

General  Offices:  Sherbrooke,  Que. 

Works,  Sherbrooke,  Que.,  St.  Catharines,  Ont. 

Sales  Offices:  Sherbrooke,  St.  Catharines,  Cobalt,  Rossland,  Vancouver. 


CaLiA  SKip  ImmediaLtely 


Peterborough 

Integrating  Wattmeter 

For    Alternating    Current 

Dust,  insect  and  moisture  proof. 

Is  correct  on  all  loads  from  two    per    cent. 

of  its  capacity  to  fifty  per  cent,  overload. 
Will    run     continuously    and    accurately    on 

fifty  per  cent,   overload. 
Has  no  complicated  parts,  and     the    friction 

is  reduced  to  a  minimum. 

Write  for   Prices   and   Bulletin  "B" 
Sole  Selling  Agent 

John  Forman 

Electrical   Supplies 
248-250  Craig  Street  West,  Montreal,  Que. 
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ADVERTISEMENTS. 

Advertising  rates  sent  promptly  on  application  Orders  for  adver- 
tising should  reach  the  office  of  publication  not  later  than  the  1st 
day  of  the  montli.  Changes  in  advertisements  wilt  be  made  when- 
ever desired  without  cost  to  the  advertiser,  but  to  insure  proper 
compliance  with  the  instructions  of  the  advertiser,  copy  and  cuts 
should  be  received  at  least  one  week  before  date  of  publication. 

SUBSCRITIONS. 

The  "Electrical  News"  will  be  mailed  to  subscribers  In  Canada, 
post  free,  for  $1.00  per  annum.  The  price  of  subscription  should  be 
remitted  by  currency,  registered  letter,  or  postal  order  payable  to 
Hugh  C.  MacLean,  Limited.  Please  do  not  send  cheques  on  local 
banks  unless  25  cents  Is  added  for  cost  of  discount.  Money  sent  in 
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exists,  will  be  continued  until  Instructions  to  discontinue  are 
received  and  all  arrearages  paid. 

Subscribers  are  requested  to  promptly  notify  the  publishers  of 
failure  or  delay  In  delivery  of  the  paper. 

EDITOR'S  ANNOUNCEMENT. 

Correspondence  is  Invited  upon  all  topics  coming  legitimately 
within  the  scope  of  this  journal. 

The  "Canadian  Electrical  News"  Is  the  official  paper  of  the 
Canadian  Electrical  Association. 


Aluminum  Lig-htning-  Arresters 

The  unit  in  the  ahiminiiin  hghtning  arrester,  of 
which  we  were  speaking  last  month,  consists  of  a  pair 
of  aluminum  plates,  known  usually  as  a  cell,  this  name 
coining  in  all  probabilitj'  from  their  resemblance  to  an 
ordinary  battery,  as  they  are  set  fairly  closely  to  one 
another,  viz.,  %-inch  to  3^-inch>  apart,  with  electro- 
lyte in  between.  As  opposed  to  a  battery,  though,  the 
arrester  has  its  plates  placed  one  on  top  of  the  other, 
instead  of  aide  by  side,  in  consequence  of  which  they 
are  made  cup  or  cone  shaped,  in  order  to  enable  them 
to  hold  the  electrolyte  in  between  each  pair.  Besides 
this,  such  a  shape  makes  the  plate  very  much  stiffer 
for  a  given  thickness  than  if  it  were  flat.  Further,  it 
lends  itself  very  readily  to  supports,  placed  either  in 
th'3  centre  or  at  the  edges,  the  two  main  designs  now 
on  the  market  being  built,  one  with  a  central  rod,  and 
thj  other  with  three  or  four,  placed  round  the  peri- 
phery. These,  of  course,  must  be  of  wood  or  some  other 
insul-ating  material,  as  otherwise  they  would  simply 
foroi    a   sliirt-circuit   from   cell   to   cell.      The   completed 


batterly  of  cells,  after  having  the  films  formed  on  the 
plates,  as  described  in  our  last  issue,  is  put  into  a  tank, 
either  porcelain  or  iron,  an  appropriate  number  of  tanks 
being  taken  to  make  up  a  complete  arrester,  the  exact 
equipment  depending  upon  the  type  and  voltage  of  the 
system  The  tanks,  after  the  electrotype  has  been  put 
in  between  the  aluminum  plates,  are  filled  with  oil, 
which  serves  the  treble  purpose  of  increasing  the  in- 
sulation, of  preventing  evaporation  of  the  electrolyte, 
and  of  increasing  the  radiating  surface  of  the  cells,  and 
thus  decreasing  their  heating. 

The  normal  working  potential  of  this  arrester  is  about 
300  volts  per  cell,  that  is,  one  pair  of  plates  is  provided 
for  every  300  volts,  which  would  mean  that  on  an  un- 
grounded three-phase  system  of  23,000  volts  some  70 
odd  cells  would  be  needed  between  each  leg  and  ground, 
and  between  legs,  the  well-known  multiple  connection 
being,  of  course,  used  for  this  arrester  as  well  as  for 
its  predecessors.  The  break-down  potential  or  the  volt- 
age at  which  free  discharge  takes  place  is  some  40  per 
cent,  greater  than  the  normal  working  pressure,  though, 
of  course,  both  it  and  the  normal  point  can  be  varied 
by  using  different  electrolytes.  The  structure  of  the 
film,  and  with  it  the  resistance  of  a  cell,  vary  so  much 
according  to  the  potential  applied  to  them  that  an  ar- 
rester which  at  300  volts  per  cell  will  pass  but  one 
ampere  or  less,  will  at  a  little  over  400  volts  allow  a 
continuous  discharge  of  something  like  1,000  amperes. 
Obviously  this,  then,  is  a  wonderful  development  of  an 
electrical  safety  valve,  and  a  device  which  undoubtedly 
makes  a  tremendous  step  in  the  art  of  lightning  pro- 
protection. 

Contrai-y  to  the  practice  that  is  standard  with  the 
majority  of  other  types  of  arresters,  the  aluminum  form 
is  not  recommended  for  continuous  connection  to  the 
line,  at  least  in  the  higher  voltage  type.  At  the  same 
time  it  is  very  necessary  that  it  or  any  other  arrester 
be  ready  for  service  at  any  instant,  and  so  a  horn  air 
gap  is  inserted  between  it  and  the  line,  this  device 
serving  very  well  to  prevent  the  constant  leakage  cur- 
rent which  would  flow  if  there  were  no  gap,  and  at  the 
same  time  being  capable  of  such  setting  that  it  will 
break  down  with  a  very  slight  increase  in  the  normal 
potential,  and  thus  connect  the  arrester  to  the  circuit 
as  soon  as  it  is  really  needed;  that  is,  whenever  any 
abnormal  potential  appears  on  the  line.  Another  curi- 
ous property  of  the  aluminum  arrester  is  that  it  must 
not  be  left  continuously  off  the  line,  any  more  than  it 
is  desirable  to  leave  it  always  in  circuit,  the  reason 
being  that  the  film  tends  to  disintegrate  unless  current 
be  passed  through  the  arrester  at  intervals.  Of  course, 
if  the  films  are  gone  the  arrester  becomes  practically 
a  dead  short-circuit,  as  its  resistance  then  disappears 
almost  entirely,  in  view  of  which  it  becomes  advisable  to 
provide  a  charging  mechanism.  This  is  generally  ac- 
complished by  arranging  the  horn  gaps  so  that  they  can 
be  swung  closer  together  than  their  normal  setting, 
when  the  potential  immediately  breaks  across  them,  thus 
producing  a  small  current  flow,  but  still  quite  suflBcient 
to  keep   the   film   fully   formed.      So  far   this  charging. 
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though  it  is  only  a  matter  of  a  few  seconds  once  a  day, 
has  to  be  attended  to  by  the  station  attendants,  in  view 
of  which  the  device  is  scarcely  yet  suitable  for  installa- 
tion out  on  a  line  where  there  is  no  one  to  look  after  it. 
Further,  the  question  of  temperature  has  to  be  con- 
sidered, as  the  characteristics  of  the  cell  change  very 
materially  if  subjected  to  only  ten  to  fifteen  degrees  of 
frost. 

The  various  accessories  that  are  desirable  for  the 
best  operation  of  this  very  unique  and  valuable  device, 
combined  with  the  fact  that  it  is  entirely  new,  naturally 
make  the  cost  materially  higher  than  the  forms  which 
have  heretofore  been  on  the  market.  But  when  oper- 
ating companies  come  to  feel  that  the  new  design  will 
really  protect  their  lines,  alternating  or  direct,  high 
voltage  as  well  as  low,  grounded  or  ungrounded,  they 
will  doubtless  not  hesitate  for  a  second  to  make  the 
investment  required,  for  the  real  value  of  a  perfect 
lightning  arrester  can  scarcely  be  measured  in  dollars 
and  cents. 


Franchise  Operating'  Companies  and  Their 
Customers 

It  is  most  unfortunate,  but  nevertheless  true,  that 
in  a  large  percentage  of  our  cities  and  towns  the  com- 
panies supplying  public  necessities,  such  as  water, 
street  railway  facilities,  electric  light  and  power,  etc., 
etc.,  are  on  anything  but  good  terms  with  the  citizens 
of  their  respective  communities.  This  does  not  mean 
as  at  first  sight  would  appear  to  be  the  case,  that  this 
state  of  affairs  has  been  deliberately  brought  about  by 
the  companies  concerned,  because  such  organizations,  or 
at  least  those  of  them  who  have  competition,  or  those 
who,  even  without  that  stimulus,  are  alive  enough  to 
reach  out  after  business,  spend  a  lot  of  money  through 
the  various  advertising  channels  in  an  effort  to  increase 
their  output.  Surely  they  would  not  do  this  if  they 
really  felt  entirely  independent  of  their  customers  the 
general  public,  and  public  opinion.  Still  the  fact  re- 
mains that  a  very  great  percentage  of  them  entirely 
fail  to  recognize  that  they  have,  right  at  their  doors 
and  within  their  easy  reach  that  biggest  and  finest  and 
most  valuable  of  all  advertisements,  namely,  a  satis- 
lied  clientele,  if  they  would  but  do  their  part.  More- 
over, this  most  desirable  state  of  affairs  can  be  brought 
about  at  comparatively  little  cost,  notwithstanding  that 
some  day  it  may  prove  to  be  the  price  of  almost  life 
itself,  for  without  any  doubt  the  general  feeling  in  a 
community  decides,  much  naore  frequently  than  it  is 
generally  given  credit  for,  the  success  or  failure  of  a 
move  for  municipal  ownership.  And  municipal  owner- 
ship is  no  joke,  as  those  who  own  shares  in  companies 
operating  within  the  pale  of  the  Hydro-Electric  Power 
Commission  can  just  now  testify. 

It  must  be  granted,  of  course,  that  an  innate  feeling 
of  hostility  to  every  public  service  corporation  exists  in 
practically  all  communities,  ready,  nay,  more  than  that, 
anxious  to  become  active  if  given  but  the  slightest  ex- 
cuse,  this  feeling  naturally  being  the  cause  of  a  great 


part  of  the  many  troubles  that  arise.  But,  properly 
speaking,  this  feeling  should  not  be  used  as  an  excuse 
for  the  existence  of  disputes,  as  it  so  often  is,  but  rather 
it  should  be  a  spur  in  the  side  of  every  manager,  urging 
him  on  to  see  that  as  fai-  as  in  him  lies  every  legitimate 
cause  for  complaint,  every  possible  source  of  irritation, 
is  eliminated  from  his  dealings  with,  and  treatment  of, 
the  general  public.  We  all  know  very  well  the  thousand 
and  one  small  points  which  go  to  make  up  what  we  call 
fair  and  proper  treatment.  We  each  watch  them  very 
closely  as  applied  to  ourselves,  and  are  influenced  thereby 
when  placing  our  business,  large  or  small,  personal  or 
otherwise,  to  a  much  greater  extent  than  we  perhaps 
realize.  Why  do  so  many  of  oiur  public  service  com- 
panies neglect  this  elementary  but  highly  important 
principle,  which  applies  to  bodies  organized  or  unorgan- 
ized just  as  well  as  to  individuals,  and  thus  make  ene- 
mies of  those  who  might  otherwise  be  their  very  good 
friends.  Pleasant  relations  between  prospective  buyer 
and  seller  go  a  long  way  towards  consummating  any 
proposed  agreement,  and  are  also  of  inestimable  value 
dinging  the  life  of  a  contract,  smoothing  over  with  great 
ease  any  differences  which  may  arise  and  which  may 
otherwise  turn  into  serious  disputes,  very  costly  to  both 
parties.  And  is  not  the  operation  of  a  public  service 
company,  on  the  one  hand,  and  on  the  other  the  pur- 
chasing of  its  product,  simply  the  carrying  out  of  a 
contract,  in  view  of  all  which  it  certainly  behooves  those 
operating  public  franchises  to  see  that  they  are  meeting 
their  customers  in  a  very  broad  and  liberal  spirit. 

As  an  instance  of  an  apparently  small  but  a  really 
most  important  point,  quite  capable  of  materially  affect- 
ing the  relations  between  the  public  and  those  serving 
them  without  competition,  we  would  cite  the  handling 
of  complaints.  Do  not  make  the  fearful  mistake  of  treat- 
ing any  complaint,  even  if  you  think  it  to  be  entirely 
unjustified,  with  anything  but  the  greatest  considera- 
tion. Investigate  every  complaint  thoroughly,  taking 
great  pains  to  explain  the  company's  position  and  side 
of  the  case  until  the  objector  cannot  but  grant  that  there 
are  at  least  two  sides  to  the  question,  and  then,  if  you 
are  in  doubt,  err  on  the  easy  side  and  make  some  slight 
concession.  You  will  never  have  a  better  opportunity 
than  this  to  throw  a  sprat  and  catch  a  herring.  As 
opposed  to  this,  the  policy  of  treating  complaints  with 
indifference,  of  letting  them  be  handled  by  any  but  tliv 
seniors  on  your  staff,  of  allowing  them  to  die  a  natural 
death  from  neglect,  is  sure  to  bring  retribution  soonei' 
or  later.  We  commend  points  such  as  this  to  the  very 
earnest  attention  of  all  those  connected  with  the  opera- 
tion of  public  franchises,  as,  while  very  small  in  them- 
selves, they  are  fraught  with  the  gravest  danger  if  not 
most  carefully   watched. 


The  Nova  Scotia  Steel  &  Coal  Company,  Limited, 
are  progressing  rapidly  with  the  development  of  their 
Wabana  mine.  They  will  install  machinery  shortly,  and 
are  figuring  on  an  engine  driven  generator  of  about 
500  K.W. 
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The    Electrification    of    the    Sarnia    Tunnel 


An  Illustrated  Technical  Description  of  the 
Methods     Used     and    Equipment     Installed. 


The  disposal  of  the  rainfall  on  the  tunnel  approaches 
required  particular  attention.  The  areas  of  the  Port 
Huron  and  Sarnia  approaches  are  approximately  11  and 
13  acres  respectively.  Water  precipitated  on  these 
areas  during  a  rainfall  is  discharged  into  waste  ditches 
on  the  bank  above  by  means  of  pumps  of  large  capacity. 

The  successful  completion  of  the  electrification  of 
the  St.  Clair  Tunnel  was  celebrated  on  Nov.  12th  by 
the  cities  of  Port  Huron  and  Sarnia,  in  the  presence  of 
a  number  of  officials  of  the  Grand  Trunk  Eailv\ay  and 
visitors  from  Canada  and  the  United  States.  The  actual 
completion      of      the      work      was      accomplished        in 


tors  at  the  Hotel  Vendome  in  the  afternoon,  at  vphich 
over  a  hundred  guests  were  present.  A  number  of 
speeches  were  made  and  toasts  proposed,  among  them 
being  toasts  to  Engineer  Joseph  Hobson,  Mr.  Bion  J. 
Arnold,  consulting  electrical  engineer,  the  Westing- 
house  Company  and  its  officials,  the  mayors  of  the  two 
cities  and  the  press.  The  toast  to  the  Westinghouse 
Company  and  its  officials  was  responded  to  by  Mr.  R.  L. 
Wilson.  In  the  evening  a  dinner  was  held  at  the  Hotel 
Harrington,  Port  Huron,  during  the  course  of  which  the 
visitors  frequently  expressed  their  appreciation  of  the 
eourtesv  thev  had  received  and  their  admiration  of  the 


Locomotive  in  Sarnia  Yards. 


May  last  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  but  on  account  of  the 
peculiar  difficulties  of  the  problem  presented  to  the  con- 
tractors, it  was  deemed  advisable  that  working  proof 
of  the  satisfactory  solution  of  the  difficulties  should  be 
afforded  before  the  work  was  formally  taken  over  by 
the  railway  company.  This  has  been  in  progress  for 
nearly  six  months  and  the  company  finally  conceded  that 
the  Westinghouse  Company  had  completed  the  work  in 
a  manner  such  as  to  meet  all  the  demands  of  (he  situa- 
tion. A  special  car  on  the  Montreal  train  carried  visitf)rs 
from  many  intermediate  points.  At  Sarnia  the  train 
was  met  by  the  mayors  of  the  two  cities  and  the  party 
was  taken  to  the  American  side,  where  they  entrained 
upon  specially  decorated  observation  cars  to  make  the 
trip  of  inspection  of  the  tunnel.  The  trip  under  the 
river  was  made  with  every  opportunity  of  observing  the 
important  changes  which  have  been  brought  about  by 
the  adoption  of  the  electrical  system.  The  tube  pre- 
sented a  bright  and  cleanly  appearance  and  the  purity 
of  the  air  was  particularly  commented  upon. 

A  complimentary  luncheon  was  tendered  to  the  visi- 


splendid  manner  in  which  the  electrical  system  had  been 
installed. 

The  following  technical  description  of  the  work  of 
electrifying  the  tunnel  was  prepared  by  Mr.  E.  A.  Sager, 
assistant  engineer,  and  Bion  J.  Arnold,  consulting  elec- 
trical engineer : 

Tde  Tunnel. 
The  tunnel,  located  under  the  St.  Clair  River,  is  the 
connecting  link  between  the  terminal  of  the  Western 
Division  at  Port  Huron,  Michigan,  and  the  terminal  01 
the  Eastern  Division  at  Sarnia,  Ontario.  •  The  length 
of  the  tunnel  from  portal  to  portal  is  6,032  feet.  The 
total  distance  between  the  .American  and  the  Canadian 
summits  of  the  St.  Clair  tunnel  is  about  2%  miles. 
The  grade  on  the  tunnel  approa-ches  and  the  inclined 
sections  of  the  tunnel  is  2  per  cent.,  while  the  flat  mid- 
dle section  of  the  tunnel,  about  1,700  feet  in  length,  has 
a  grade  of  0.1  per  cent,  downward  toward  the  east,  just 
enough  to  provide  for  the  proper  drainage  of  any  seepage 
water.  A  single  track  extends  through  the  tunnel,  while 
a  double   track   is  laid   in   both   the   tunnel   approaches 
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The  tunnel  shell  consists  of  cast  iron  rings  built  up  in 
sections,  with  an  inside  diameter  of  about  19  feet. 
Retaining  levees  have  been  constructed  to  impound  a 
large  proportion  of  the  water  falling  on  the  approaches. 
The  pumps  handle  only  the  water  falling  on  the  central 
portion  of  the  .approach  during  the  rainstorm.  Later  the 
impounded  water  is  discharged  into  the  pump  sump  by 
valves  provided  for  the  purpose. 

Four  steam  locomotives  of  special  design  were  in 
commission  since  the  construction  of  the  tunnel  for 
handling  the  freight  and  passenger  traffic.  They  were 
designed  to  pro^'ide  the  necessary  high  tractive  effort 
required   to  operate   the   trains   over   the   grades   in   the 
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mitted  to  the  Tunnel  Company.  These  estimate" 
covered  the  direct  current  system  both  with  and  without 
battery,  as  well  as  estimates  on  the  alternating  current 
systems.  Complete  specifications  were  prepared,  cover- 
ing both  the  direct  and  alternating  current  systems,  and 
propositions  on  these  received  and  considered.  Decision 
'was  finally  made  in  favor  of  alternating  current,  using 
a  3-phase  system  for  the  distribution  of  power  required 
for  pumping  and  for  shop  motors  with  single  phase  dis- 
tribution   for   locomotives   and   lighting. 

Service  Conditions  and  Eequirements. 

The  St.  Clair  Tunnel  Company  is  operated  as  an  in- 
dependent division  of  the  railroad,  the  trains  being  de- 
livered by  the  Western  Division  in  the  yards  at  Port 
Huron,  and  taken  by  the  tunnel  locomotives  through 
the  tunnel,  and  delivered  to  the  Eastern  Division  at  the 
yards  in  Sarnia,  the  westbound  trains  being  handled  in 
the  reverse  order.  The  steam  locomotives  operating  on 
the  divisions  adjacent  to  the  tunnel  are  never  operated 
through  the  tunnel. 

In  order  to  increase  the  capacity  of  the  tunnel,  it  was 
desirable  to  provifle  for  the  maximum  practicable  tractive 
effort  in  the  new  locomotives.  The  capacity  limit  was 
determined  by  the  maximum  pull  to  which  it  was 
deemed  wise  to  subject  the  drawbars  on  the  mixed  roll- 
ing stock  that  must  be  handled,  without  danger  of 
breaking  trains  in  two.  For  this  reason  the  locomotives 
were  specified  of  sufficient  capacity  to  develop  a  draw- 
bar pull  of  50,000  pounds,  when  operating  at  a  speed  of 
ten  miles  per  hour.  It  was  estimated  that  such  a 
locomotive  would  be  able  to  make  the  complete  trip 
through  the  tunnel  from  terminal  to  terminal  with  a 
1,000-ton    train    in    fifteen    minutes,    or    four    1,000-ton 


Interior  of  Tunnel. 

anthracite  coal,  in  order  to  minimize  the  inconvenience 
due  to  excessive  smcke  in  the  tunnel.  These  locomotives 
have  given  good  account  of  themselves,  and  have  handled 
the  traffic  in  a  satisfactory  way  throughout  their  ser- 
vice. Their  maximum  tractive  effort  limited  the  weight 
of  the  trains  handled  to  about  760  tons,  and  even  witli 
this  load  the  speed  up  the  2  per  cent,  grade  was  often 
very  slow.  With  the  constantly  increasing  traffic,  at 
times  the  capacity  of  the  tuiniel  with  its  steam  equip 
ment  was  taxed  in  handling  the  tonnage,  and  it  wa.^ 
thought  desirable  to  make  such  changes  as  w^ould  increase 
its  possible  capacity  for  handling  traffic,  and  at  the  same 
time  do  away  witli  the  presence  of  locomotive  gases  in 
the  turmel. 

PftoposED  Systems  fob  Increasing  Capacity. 
The  a-ivantage  of  the  use  of  electric  locomotives,  on 
account  of  the  freedom  from  smoke  and  the  attendant 
discomfort,  together  with  the  possible  greater  economy 
in  operation,  led  finally  to  the  decision  to  provide  an 
electrical  equipment  to  handle  the  tunnel  service,  this 
equipment  to  provide  for  the  operation  of  the  trains 
through  the  tunnel  by  means  of  electric  locomotives; 
the  handling  of  the  drainage  and  seepage  water  by  means 
of  electric  pumps ;  the  lighting  of  the  passenger  stations, 
the  tunnel  and  the  roundhouses  by  electricity,  as  well 
as  furnishing  a  certain  amount  of  power  to  the  round- 
houses ;  also,  provision  was  made  for  a  limited  amount 
of  outside  lighting  in  the  form  of  arc  lamps.  The  dif- 
ferent electrical  systems  available  for  such  service  were 
considered,  and  estimates  as  to  relative  cost  and  effi- 
iency  of  the   various   systems   were   prepared    and    su!)- 
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trains  per  hour,  which  would  provide  a  capacity  for 
traffic  about  three  times  larger  than  the  actual  maximum 
demands  up  to  the  present  time. 

It  was  estimated  that  the  pumping  service,  for  which 
adequate  provision  must  be  made,  would  require  the 
installation  at  the  Sarnia  portal  of  two  pumps  each  of 
capacity  of  5,500  gallons  per  minute,  and  at  the  Port 
Huron  portal  the  installation  of  two  pumps  each  with  a 
capacity  of  4,000  gallons  per  minute.  To  provide  abso- 
lute continuity  of  service,  duplicate  pumping  equip- 
ments were  provided  in  each  portal,  as  well  as  duplicate 
feeder  lines  leading  from  the  power  plant  to  the  pump 
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houses.  The  pumps  must  always  be  in  readiness  for 
operation  day  and  night  throughout  the  entire  year, 
which  in  case  of  electrical  pumps  simply  necessitates 
the  presence  in  the  pump  house  of  a  pump  operator  and 
the  continuous  operation  of  the  power  plant. 

The  lighting  service  to  be  provided  for  is  of  minor 
importance  in  so  far  as  the  amount  of  power  required 
at  both  Sarnia  and  Port  Huron  is  concerned,  this  being 
somewhat  less  than  100  kw.  The  power  requirement 
for  motors  in  the  roundhouses  at  Port  Huron  and  Sarnia 
is  about  100  kw.  for  both  shops. 

To  furnish  electrical  energy  for  the  service  outlined 
above,  provision  must  be  made  in  the  power  plant  for 
supplying  single  phase  current  for  the  electrical  loco- 
motives, .^-phase  current  for  the  pumping  service,  and 
3-phase  and  single  phase  current  both  for  the  power 
and  lighting  service  at  various  points  throughout  Port 
Huron  and  Sarnia,  as  well  as  for  a  small  amount  of  arc 
lighting. 

The  ELECTRiFic-iTioN  Equipment. 
Thi-ee  locomotives  have  been  provided  for  the  service, 
each  consisting  of  two  half-units,  each  half-  unit  mounted 


the  Tunnel  Company  to  operate  the  locomotives  at  a 
speed  in  excess  of  30  miles  per  hour.  Speed  indicatovB 
are  provided,  which  indicate  on  a  large  dial  located  in 
the  locomotive  cab  near  the  engine  "driver's  seat  the 
speed  at  which  the  locomotive  is  running,  and  at  the 
same  time  record  the  speed  throughout  the  length  of  th« 
run.  This  assists  the  locomotive  driver  in  keeping  the 
speed  of  trains  within  prescribed  limits  at  all  times,  and 
furnishes  records  of  the  exact  speed  of  the  trains  through- 
out all  trips,  for  the  inspection  of  the  superintendent  of 
the  tunnel. 

The  locomotive  cab  is  rectangular  in  section,  con- 
structed of  sheet  metal  supported  by  structural  steel 
shapes.  Inside  of  the  cab  are  located  practically  all  of 
the  apparatus  used  in  connection  with  the  locomotive, 
with  the  exception  of  the  motors  and  the  brake  rigging. 
Included  in  this  apparatus  is  a  single  phase  transformer 
used  for  reducing  the  voltage  from  3,300  to  a  voltage 
suitable  for  application  to  the  motor.  The  transformer, 
as  well  as  the  motors,  are  air-cooled,  the  supply  of  air 
being  furnished  by  an  electrically  driven  blower,  also 
located  in  the  locomotive  cab.  The  blower  is  driven  by 
a  single  phase  motor,  the  current  being  supplied  at  100 
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on  three  pairs  of  axles  driven  through  gears  by  single 
phase  motors  with  a  nominal  rating  of  250  h.p.  each, 
the  nominal  horse  power  of  the  complete  locomotive  unit 
being  1,;")00.  In  so  far  as  the  electric  motors  have  a 
very  liberal  overload  rating,  it  is  easily  possible  to  de- 
velop 2,000  h.p.,  and  on  occasion  in  excess  of  this,  in 
one  locomotive.  The  half-units  are  duplicate  in  every 
respect,  and  as  the  multiple  unit  system  of  control  is 
used,  they  can  be  operated  when  coupled  together  with 
the  same  facility  that  a  single  phase  half-unit  can  be 
operated. 

The  locomotives  are  powerful  enough  to  start  a  1,000- 
ton  train  on  a  2  per  cent,  grade  in  case  this  should  be 
necessary.  At  a  test  made  on  a  half-unit,  using  a  dyno 
meter  car,  it  was  found  that  a  single  half-unit  developed 
43,000  pounds  drawbar  pull  before  slipping  the  wheels. 
This  was  done  on  a  comparatively  dry  rail,  with  a  liberal 
use  of  sand.  On  this  basis  it  would  be  possible  to  de- 
velop about  86,000  pounds  drawbar  pull  with  a  complete 
locomotive.  The  maximum  speed  of  the  locomotives  is 
35  miles  an  hour.     However,   it  is  not  the  intention  of 


\(ilts  by  u  tap  IVom  the  main  transformer.  With  the 
moderate  sujjply  of  cooling  air  furnished  by  the  blower 
fan,  both  transformers  and  motors  are  able  to  operate 
at  full  capacity  with  comparatively  little  increase  in 
temperature  above  that  of  the  surrounding  air.  The 
air  for  the  cooling  is  taken  through  a  suitably  designed 
sliutter  located  in  the  side  of  the  locomotive  cab,  and  is 
distributed  through  sheet  metal  ducts  installed  under  the 
cab  floor  to  the  three  motors  under  the  cab,  and  to  the 
transformer.  From  the  latter  the  air  passes  either  through 
an  opening  in  the  floor  of  the  cab  into  the  open  air,  or, 
if  desired,  into  the  interior  of  the  cab.  In  the  latter 
case  an  appreciable  amount  of  heat  can  be  secured  from 
the  main  transformer  for  utilization  in  heating  the  cab 
during  cold  w^eather. 

Motor  driven  air  compressors  are  also  located  in  the 
cab.  The  air  brake  equipment  is  of  the  standard  type 
used  for  electric  cars  and  locomotives,  with  the  exception 
of  the  motors,  which  are  single  phase.  They  are  oper- 
ated by  means  of  an  electric  controller,  which  serves  to 
keep  the  normal  air  pressure  at  about  100  pounds.  The 
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compressed  air  is  used  for  the  purpose  of  operating  both 
the  automatic  and  straight  air  equipment  on  locomotive 
and  train,  and  in  addition  for  a  variety  of  minor  purposes 
in  and  about  {he  locomotive.  All  of  the  contactor 
switches  used  in  controlling  the  operation  of  the  loco- 
motives are  air  operated,  the  air  valves  being  operated 
by  direct  current  electrical  control.  This  is  also  true  of 
ringing  the  bell,  blowing  the  whistle,  raising  and  lower- 
ing the  trolley,  and  the  application  of  sand  to  the  tracks. 
Speed  control  of  the  locomotive  is  effected  by  vary- 
ing the  voltage  at  the  terminals  of  the  motors.  This  is 
obtained  by  making  connection  with  various  transformer 
taps  by  means  of  the  air  operated,  electrically  controlled 
contactor  switches.  Electric  control  of  the  contactors  is 
effected  through  the  master  controller,  which  in  the  elec 
trie  locomotive  replaces  the  throttle  valve  in  the  steam 
locomotive.  The  current  for  the  master  controller  is 
furnished  by  a  small  storage  battery  operating  at  about 
20  volts,  the  battery  in  turn  being  charged  by  means  of 
a  small  motor-generator  set  provided  for  the  purpose. 
The  electric  controller  has  21  points  in  all,  17  of  which 
are  running  points.     This  provides  for  an  increase  in  the 
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speed  of  the  locomotive  from  the  lowest  running  speed 
to  the  maximum  speed  by  very  slight  gradations,  thu'; 
making  it  possible  to  maintain  a  practically  constam 
drawbar  pull,  while  the  locomotive  is  accelerating  the 
train.  This  is  very  desirable,  in  so  far  as  the  minimum 
variation  in  the  drawbar  pull  while  handling  the  train 
through  the  tunnel  decreases  the  liability  of  breaking 
the  train  in  two.  Particular  attention  was  given  this 
phase  of  the  train  operation  in  designing  the  locomotive, 
and  the  result  is  a  remarkable  decrease  in  the  number  of 
breaks-in-two. 

On  the  master  controller  is  also  located  the  reverse 
lever,  which  controls  through  the  electrically  operated 
solenoids  the  air  operated  contractors  used  in  reversing 
the  motor  connections.  Here  also  are  located  the  push 
buttons,  which  serve  to  raise  and  lower  the  trolley, 
operate  the  front  and  rear  sanders,  reset  the  circuit 
breaker,  and  ring  the  bell.  The  ringing  of  the  bell  and 
the  application  of  sand  by  means  of  the  front  and  rear 
sanders  are  also  controlled  by  foot  pedals,  thus  making 
it  possible  for  the  operator  to  perform  these  functions* 
while  his  two  hands  are  employed  in  operating  the  mas- 
ter controller  and  the  air.  The  balance  of  the  equipment 
of  each  locomotive,  consisting  of  the  sand  boxes,  the  seats 


for  the  drivers,  ammeters,  voltmeters,  wattmeters,  the 
banks  of  contactors,  the  preventive  resistance  coils,  cir- 
cuit breakers,  auxiliary  storage  battery  and  motor  gen- 
erator set  for  charging  it,  are  all  installed  in  a  compact 
manner  inside  of  the  cab,  and  are  supported  on  struc- 
tural steel  work. 

Each  half-unit  is.  arranged  for  operation  in  either 
direction ;  air  valves,  a  master  controller  and  ammeter 
being  located  at  each  end  of  the  cab.  By  means  of 
cable  coupliags,  the  control  system  of  two  or  more  half- 
units  can  be  thrown  in  parallel,  thus  providing  for  the 
operation  of  any  number  of  half-units  from  any  master 
controller.  In  this  way  the  two  half-units  are  generally 
operated  in  the  handling  of  freight  trains  through  the 
tunnel.  The  passenger  traffic  can  ordinarily  be  taken 
care  of  by  a  single  half-unit. 

■  The  current  is  collected  from  the  trolley  wires  sus- 
pended at  a  distance  of  22  feet  from  the  track  by  means 
of  a  sliding  bow  pantograph  trolley.  In  so  far  as  the 
trolley  wire  extends  throughout  the  length  of  the  tunnel, 
no  additional  provision  has  to  be  made  for  the  collec- 
tion of  current  while  the  locomotive  is  passing  through 
the  tunnel.  Electric  headlights  are  provided,  as  well 
as  lights  for  the  illumination  of  the  interior  of  the  cab 
and  the  dials  of  the  indicating  instruments.  The  heat- 
ing of  the  cabs  is  provided  for  by  means  of  standard 
electric  heaters.  Heat  is  also  available  for  drying  the 
sand  stored  in  sand  boxes.  The  general  dimensions  of 
the  half-units  are  as  follows : 

Length  over  all    23  ft.    6  in. 

Height  from  top  of  rail  to  top  of  roof 13  ft. 

Height  from  top  of  rail  to  top  of  pantograph 

bow  when  lowered    14  ft.  11  in. 

Width  of  cab  over  all    9  ft.    8  in. 

Total   weight  of  locomotive   half-unit,   fully 

equipped    67%  tons. 

(This    weight    is    practically    evenly 
divided  over  three  drivers.) 

Weight  of  complete  locomotive  unit   135  tons. 

Length  of  rigid  wheel  base    16  ft.. 

Diameter  of  drivmg  wheels    •  ■   62  in. 

Xormal  speed  of  train,  ascending  2  per  cent. 

grade   (miles  per  hour)    10 

Xormal    speed    on    level    tracks    (miles    per 

hour)     25    to  30 

In  service  it  has  been  found  that  the  locomotives  will 
very  readily  handle  a  1,000-ton  train  at  from  11  to  12, 
and  possibly  13  to  14  miles  per  hour  on  a  2  per  cent, 
grade,  thus  demonstrating  their  ability  to  more  than 
fulfil   the  specified  performance. 

The  Pumping  Equipment. 
The  second  service  to  be  provided  for  electrically  con- 

•sists  of  the  pumping  necessary  to  free  the  tunnel  ap- 
proaches from  water  due  to  rain  storms  or  melting 
snow,  aad  the  removal  of  a  small  amount  of  condensa- 
tion and  seepage  water  collecting  in  the  tunnel.  For 
this  purpose  pumping  plants  have  been  installed  at  both 
tunnel  p6rtals,  that  at  the  Port  Huron  entrance  consist- 
ing of  two  centrifugal  pumps,  each  capable  of  delivering 

.4,000  gallons  per  minute,  driven  by  direct  connected, 
100  h.p.,  3-phase,  25-cycle,  3,300-volt,  induction  motors, 
and  that  at  the  Sarnia  entrance  consisting  of  two  5,500- 
gallon  pumps  driven  by  two  200  h.p.  motors  of  the  same 
type.  In  addition  a  150-gallon  pump  driven  by  small 
induction  motor  is  located  in  each  pump  house,  these 
pumps  serving  to  take  care  of  the  small  amount  of 
water  that  is  constantly  finding  its  way  into  the  drainage 
wells.     The  motors  in  the  pump  houses  are  controlled  by 
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oil  switches  located  on  suitable  panels.  Provision  is 
made  on  the  panels  for  connecting  the  motor  bus  bars 
with  either  of  two  feeds  leading  from  the  power  plant. 

The  centrifugal  pumps  used  in  this  service  can  be 
primed  by  means  of  the  water  stored  in  the  large  dis- 
charge pipes.  Valves  controlling  the  flow  of  the  water 
are  all  located  so  as  to  be  conveniently  accessible  for 
the  pump  house  operator.  The  equipment  has  been  found 
to  operate  in  an  entirely  satisfactory  manner,  and  pro- 
vides for  the  handling  of  water  with  a  minimum  amount 
of  attendance   and  expense. 

Two  150-gallon,  motor-operated,  centrifugal  pumps 
are  located  at  the  foot  of  the  Sarnia  grade,  and  serve  to 
remove   from   the  tunnel  the  condensation   and   seepage 


power  plant.  In  all,  480  lights  have  been  installed 
throughout  the  tunnel  on  either  side  at  a  height  of  ten 
feet  above  the  rail.  The  tunnel  lamps  are  operated 
four  in  series  from  the  440-volt  secondaries  of  the  light- 
ing .transformers  installed  in  the  tunnel.  Similar  trans- 
formers furnish  the  current  supply  for  the  tunnel  drain- 
age pump  motors.  In  addition  about  30  arc  lights  have 
been  installed  in  the  yards  at  either  terminal.  These 
arcs  are  used  for  general  illumination  around  passenger 
stations,  roundhouses,  and  coal  chutes.  The  current  for 
the  arc  lights  is  furnished  at  the  power  plant  by  means 
of  a  mercury  arc  rectifier.  The  total  amount  of  lighting 
is  somewhat  under  100  kw.,  which,  together  with  the 
motor  requirements  of  100  kw.,   makes  a  total  slightly 
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water,  delivering  it  to  the  well  at  the  Sarnia  portal.  The 
seepage  pumps  are  similar  to  the  small  pumps  installed 
at  the  portal  pump  houses,  with  the  exception  of  motors, 
which  for  this  service  are  entirely  enclosed,  suitable  for 
continuous  operation  in  the  tunnel,  where  they  are  liable 
to  be  subjected  to  more  moisture  than  are  the  motors 
located  in  the  pump  houses. 

Lighting  and  Power. 
Incandescent  lamps  in  the  roundhouses,  the  pas- 
senger stations,  the  Young  Men's  Christian  Association 
buildings  in  both  Port  Huron  and  Sarnia,  installed  pre- 
vious to  the  electrification  of  the  tunnel,  are  now  being 
furnished  with  current  from  the  electric  power  plant  by 
means  of  step-down  transformers,  reducing  the  voltage 
from  3, .300  to  110  volts.  Motors  operating  at  3,300  volts 
have  been  installed  in  the  roundhouses  at  Sarnia  and 
Port   Huron,    the  current  supply  being  taken   from   the 


over  200  kw.  for  small  power  and  lighting  outside  of  the 
plant. 

Electrical  Distribution  System. 
For  distribution  of  the  single  phase  current  to  the 
locomotive,  substantial  steel  towers  have  been  erected 
throughout  the  tunnel  yards.  The  steel  work  used  for 
supporting  the  working  conductor  consists  of  strong  lat- 
tice columns  supporting  bridges  of  trussed  construction. 
The  average  spacing  of  the  overhead  bridges  is  2.50  feet. 
They  are  designed  to  extend  over  all  tracks  that  are  to  be 
electrified,  and  in  case  of  those  located  at  passenger 
stations  extend,  in  addition,  over  the  platforms,  thus  in 
no  way  interfering  with  the  access  of  passengers  to  and 
from  the  trains.  This  necessitates  a  length  of  about 
141  feet,  in  case  of  some  of  the  bridges  located  on  the 
Port  Huron  side,  in  which  case  the  bridge  spans  seven 
electrified  tracks,  in  addition  to  the  station  platform. 
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Single  catenary  construction  is  used  tlirougliout,  a 
messenger  cable  of  %-inch  extra  heavy  galvanized  steel 
being  suspended  on  the  insulators  located  on  the  over- 
head bridges  immediately  over  the  centre  lines  of  the 
track  to  be  equipped.  The  working  conductor  is  attached 
tc  the  messenger  cable  by  means  of  fittings  of  varying 
lengths  so  arranged  as  to  support  it  at  a  uniform  height 
of  22  feet  above  the  top  of  the  rail.  Number  4/0  hard- 
drawn  grooved  copper  is  used  throughout  the  yards,  and 
at  all  places,  excepting  on  the  tunnel  approaches  and 
throughout  the  tunnel,  on  which  sections  two  300,000 
cm.  conductors  have  been  installed.  The  messenger 
cables  forming  the  catenary  construction  terminate  at 
the  tunnel  portals,  where  they  are  securely  anchored  to 
eye  bolts  imbedded  in  the  heavy  masonry  portal.  At 
tills  point  the  messenger  wires  supporting  the  working 
conductor  throughout  the  tunnel  are  anchored  to  special 
brackets  located  on  the  tunnel  face.     The  working  con- 


have  been  provided  where  necessary  to  permit  of  dis- 
connecting the  working  conductor  over  any  switch  track 
from  the  main  line  extending  throughout  the  tunnel. 

The  columns  at  one  end  of  the  transmission  bridges 
have  been  lengthened  for  the  purpose  of  supporting  the 
transmission  wires  which  suppl,\  cuiTent  for  the  power 
and  lighting  service  at  the  roundhouses  and  stations,  as 
well  as  for  the  arc  light  circuits.  Overhead  lines  termin- 
ate in  the  pump  house,  at  either  tunnel  portal,  where 
they  are  connected  with  the  underground  feeder  system 
at  the  panel  boards. 

All  feeder  lines  connecting  the  various  parts  of  the 
equipment  to  be  supplied  from  the  power  plant  are  car- 
ried in  the  timnel  conduits.  For  this  purpose  four  con- 
duit lines  have  been  laid  on  either  side  of  the  tunnel 
throughout  its  length.  Connection  has  been  made  with 
these  conduit  lines  at  a  point  about  1,700  feet  from  the 
Port  Huron  portal,  with  a  vertical  shaft  extending  from 
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ductors  in  the  tunnel  are  continuous  with  those  on  the 
tunnel  approaches. 

The  method  of  supporting  the  trolley  inside  of  the 
tunnel  shell  was  conditioned  by  the  requirement  that 
complete  overhead  equipment  should  not  encroach  on  the 
tunnel  opening  more  than  9  inches.  This  has  been  ac- 
complished by  bolting  to  the  tunnel  shell  special  iron 
brackets,  each  of  which  supports  two  spool-shaped  in- 
sulators. These  insulators  in  turn  support  steel  mes- 
senger cables,  which  are  drawn  taut  throughout  the 
■length  of  the  tunnel,  and  attached  at  the  tunnel  portal 
to  special  brackets.  Special  clamps  are  attached  to 
these  messenger  cables  at  points  between  the  insulator 
supports,  and  these  in  turn  serve  to  support  the  two 
trolley  wires.  The  insulating  supports  are  attached  to 
the  tunnel  shell  at  intervals  of  12  feet,  as  also  are  the 
clamps  connecting  the  messenger  cable  with  the  trolley. 
This  method  provides  an  attachment  at  once  sufficiently 
rigid  to  maintain  the  proper  clearance  between  the 
trolley  and  the  tunnel  shell,  and  at  the  same  time  suffi- 
ciently flexible  to  provide  for  the  proper  operation  of  the 
trolley  bow  on  the  overhead  conductor.     Section  switches 


the  top  of  the  tunnel  to  the  surface  of  the  ground,  ter- 
minating at  a  point  about  75  feet  from  the  power  plant. 
The  overhead  feeders,  terminating  as  above  noted  in  the 
portal  pump  houses,  are  continued  as  underground  feed- 
ers down  through  the  tunnel  and  up  the  shaft,  finally 
terminating  in  the  switchboard  at  the  power  plant.  For 
the  pumping  service,  two  independent  feeders  are  laid 
from  each  portal  pump  house,  one  being  installed  on 
either  side  of  the  tunnel  and  both  terminating  at  the 
power  plant  switchboard.  The  heavy  feeders  for  sup- 
plying the  locomotive  current  to  the  trolley  extend  from 
the  tunnel  through  the  vertical  shaft  to  the  power  house. 
This  arrangement  provides  for  all  feeders  leaving  the 
power  plant  undergrotnid.  The  cables  are  paper  insulat- 
ed, lead  encased  and  are  installed  in  tile  ducts. 

The  Power  Plant. 
The  building : — The  power  plant  is  located  on  the 
Port  Huron  bank  of  the  St.  Clair  Eiver,  about  100  feet 
distant  from  the  centre  line  of  tbe  tunnel.  Sufficient 
space  is  afforded  between  the  building  and  the  river 
front   for   side-track,    a   spur   of   the   Orand    Tr\ink   Rail- 
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way,  which  is  used  for  bringing  in  coal  and  various  sup- 
plies needed  for  the  operation  of  the  power  plant,  as 
well  as  the  removal  of  ashes.  The  proximity  of  the 
river  makes  it  possible  for  coal  to  be  received  and  handled 
by  boat  in  case  this  should  be  found  desirable.  The  power 
plant  building  covers  a  ground  area  approximately  100 
feet  square.  The  building  is  divided  longitudinally  by  a 
fire  wall  separating  the  boiler  from  the  turbine  rooms. 
In  the  front  elevation  ,the  height  of  the  brick  work  above 
the  water  table  is  about  36  feet,  the  water  table  being 
about  2}/2  feet  above  the  grade  on  the  front  side  of  the 
building.  As  the  building  is  located  on  the  side  of  a 
hill  flanking  the  river,  the  ground  line  falls  away  rapidly 
alongside  of  the  building  until  the  grade  line  of  the 
dock  is  reached,  which  is  maintained  for  all  entrances 
at  the  rear,  this  being  24  feet  below  the  street  level. 
The  foundation  up  to  the  water  table  is  constructed  of 
mass  concrete ;  the  building  superstructure  is  of  steel 
and  massive  paving  brick  of  dark  brown  color. 

The   foundation  footings  for   the   buildings  were   ear- 


trusses,  and  two  for  the  boiler  room.  In  addition,  nearly 
200  incandescent  lamps  are  used  for  illumination  in 
various  parts  of  the  plant.  Four  incandescent  lamp 
clusters  are  mounted  on  cast  iron  pedestals  on  either 
side  of  the  two  front  entrances  of  the  building.  Hooded 
lamps  are  installed  over  all  side  entrances,  as  well  as 
over  the  coal-receiving  hopper  at  the  rear  of  the  build- 
ing. All  passage-ways  behind  and  above  the  boilers, 
along  the  pipe  lines,  as  well  as  those  leading  to  and  over 
the  coal  bunkers  are  well  lighted,  the  lights  being  con- 
trolled by  switches  located  at  convenient  points. 

The  water  supply  for  house  use  in  the  power  plant 
is  furnished  by  a  service  pump  and  drawn  either  from 
the  city  water  mains  or  from  the  St.  Clair  River,  as  de- 
sired. The  necessary  heating  in  the  offices  has  been 
taken  care  of  by  radiators  receiving  their  steam  supply 
from  auxiliary  header  of  the  power  plant. 

The  coal  and  ash  handling. — Coal  is  delivered  to  the 
plant  in  hopper  cars,  which  are  run  over  a  wooden  trestle 
leading    above    the    receiving    hopper,    into    which    it    is 
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ried  down  at  all  points  into  the  clay,  which  is  found 
underlying  the  surface  soil.  They  were  designed  for 
bearing  pressure  of  two  tons  per  square  foot.  All  of  the 
column  footings  supporting  the  coal  bunkers,  as .  well 
as  the  footing  underneath  the  stack,  receive  additional 
support  in  the  way  of  piling,  the  location  on  the  river 
bank  making  it  advisable  to  take  this  additional  pre- 
caution. 

The  self-supporting  steel  structure  is  carried  on  con- 
crete foundation  walls  and  footings.  The  steel  work 
carries  not  only  the  reinforced  cinder  concrete  roof,  but 
in  the  turbine  room  the  runway  for  the  travelling  crane, 
and  in  the  boiler  room  the  reinforced  concrete  coal 
hunkers.  The  brick  building  walls  are  also  carried  on 
the  concrete  foundations,  and  are  built  about  the  steel 
columns.  The  walls  are  finished  at  the  top  with  a  para- 
pet ca|)j)ed  with  concrete  coping. 

The  general  artificial  illumination  in  the  building  is 
taken  care  of  by  means  of  Nernst  lamps,  eight  of  which 
<ire  provided  for  the  illumination  of  the  turbine  room, 
these  being  suspended  from  the  lower  chords  of  the  roof 


dumped  bj'  gravity.  The  coal-receiving  hopper  feeds 
directly  into  the  crusher,  which  has  a  capacity  of  about 
30  tons  per  hour,  and  which  acts  at  the  same  time  as  a 
feeder,  delivering  the  coal  at  a  uniform  rate  to  the 
vertical  bucket  elevator  extending  to  the  top  of  the 
building.  From  the  vertical  elevator  the  coal  is  fed  by 
chutes  into  a  conveyor  belt,  from  which  it  is  discharged 
by  an  automatic  tripper  arranged  to  deliver  the  coal  at 
any  point  above  the  bunkers.  Slow  speed  induction 
motors  of  the  squirrel  cage  type  drive  the  coal  handling 
apparatus,  a  20  h.p.  motor  being  used  in  the  crusher 
and  a  10  h.p.  motor  installed  in  the  pent  house  at  the 
top  of  the  building  for  the  operation  of  the  elevator  and 
conveyor. 

The  coal  bunkers  are  constructed  of  reinforced  con- 
crete resting  on  the  steel  building  columns.  The  space 
occupied  by  them,  located  in  front  of  and  above  the 
boilers,  is  separated  entirely  from  the  boiler  room  by 
metal  lath  partition,  thus  practically  insuring  the  exclu- 
sion of  coal  dust  from  the  boiler  room.  In  a  similar  way 
the  coal  crusher  pit  and  the  coal  elevating  mechanism 
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are  enclosed  as  completely  as  possible.  Coal  for  firing 
purposes  is  drawn  directly  from  the  bunkers,  through 
sheet  metal  chutes,  into  the  stoker  hoppers,  which  are 
located  in  front  of  the  boilers. 

The  ashes  are  drawn  from  the  grates  of  the  boiler 
furnaces  onto  the  boiler  room  floor,  where  dingers  are 
broken  and  delivered  through  a  coarse  grating  into  the 
ash  hoppers  which  are  suspended  underneath  the  floor 
From  the  hoppers  they  fall  by  gravity  through  ash  grates 
into  the  push  ears,  and  are  dumped  into  an  ash  chute 
connecting  with  the  coal  elevator.  The  elevator,  when 
handling  ashes,  discharges  into  a  spout  leading  to  a 
small  ash  bunker  at  the  end  of  the  building.  From  this 
bunker  they  can  be  delivered  by  gravity  into  cars  along- 
side the  power  plant. 

Stokers. — Jones  under  feed  stokers  are  installed  in 
the  plant,  six  being  used  for  each  battery  of  two  boilers, 
making  a  total  equipment  of  twelve  stokers.  Forced 
draft  is  supplied  for  each  battery  by  an  American  Blower 


ing  the  air  forced  through  the  stokers  and  the  rate  of 
feeding  of  coal  into  the  boiler  furnaces.  This  regula- 
tion is  accomplished  by  means  of  a  Kitts  regulating 
valve,  which  acts  as  a  throttling  valve  on  the  fan  en- 
gines. This  potential  piping  leading  from  the  regulator 
is  connected  to  the  main  steam  header  between  the 
superheater  and  the  turbine.  In  case  the  pressure  in 
the  steam  lines  tends  to  drop,  the  Kitts  regulating  valve 
increases  the  supply  of  steam  to  the  fan  engine,  thus 
at  the  same  time  increasing  the  amount  of  air  supplied 
to  the  boilers,  and  the  frequency  of  operation  of  the 
stokers.  In  case  the  boiler  pressure  tends  to  rise,  the 
Kitts  valve  decreases  the  supply  of  steam  to  the  fan 
engine,  thus  decreasing  the  amount  of  air  and  coal  sup- 
plied to  the  furnaces.  This  apparatus  is  entirely  auto- 
matic, and  has  been  found  to  control  the  steam  pressure 
very  closely. 

Boilers. — The   boiler  equipment   consists   of  four  400 
li.p.   Babcock   il-   Wilcox  sectional  water  tube  boilers  ar- 
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Company  steel  plate  fan  11  feet  in  diameter  and  3  feet 
5  inches  wide,  driven  by  10x10x10  type  B  enclosed 
vertical  engine  directly  connected  to  the  fan  shaft.  These 
fans  are  located  in  the  pit  of  the  turbine  room.  By 
means  of  a  special  blast  gate  in  the  galvanized  iron  duct 
leading  from  the  fans  to  the  boilers,  either  battery  of 
stokers  may  be  supplied  from  either  of  the  fans.  Each 
battery  of  stokers  is  controlled  by  a  Cole  Automatic 
Regulator,  which  is  driven  from  the  shaft  belted  to  the 
fan  engines.  Friction  clutches  on  this  shaft  supply  cros:< 
connection  for  driving  either  of  the  Cole  Kegulntors 
from  either  engine.  This  driving  mechanism,  togcflier 
with  the  galvanized  iron  ducts  and  gates,  is  suspended 
from  the  ceiling  of  the  boiler  room  basement. 

On  account  of  the  very  great  variation  in  the  load 
on  the  power  plant,  special  precautions  were  necessary 
for  the  control  of  the  fires  under  the  boilers,  in  order  to 
keep  the  steam  pressure  fairly  constant.  This  is  ac- 
complished by  means  of  the  Jones  stoker  equipment, 
which  controls  the  fire   automatically,    both  by  regulat- 


ranged  in  two  bateries  of  two  each,  each  boiler  having 
three  drums  42  inches  in  diameter  and  23  feet  4  inches 
in  length.  This  results  in  an  unusually  wide  boiler,  the 
tubes  being  arranged  nine  high  and  twenty-one  wide, 
in  order  to  secure  quick  steaming.  This  requirement  is 
a  necessary  complement  to  the  automatic  stoker  control 
referred  to  above.  In  addition  the  three  drums  provide 
storage  for  a  large  quantity  of  heated  water  available 
for  quick  steaming  on  any  decrease  in  pressure.  The 
boilers  are  designed  to  carry  20O  pounds  steam  pres- 
sure, each  unit  being  equipped  with  two  tandem  con- 
nected 2%-inch  Morris  blow-off  valves,  the  necessary 
pressure  gauges,  water  columns,  check  valves,  high  and 
low  water  lines  and  other  fittings. 

Smoke  Flue  and  Stack. — -The  smoke  flue,  located  in 
the  boiler  room  basement  floor,  is  built  of  reinforced 
concrete.  The  boiler  flues  open  directly  down  into  the 
smoke  fivie,  which  in  turn  leads  in  a  straight  line  through 
the  south  building  wall  to  the  reinforced  concrete  stack. 
The  height  of  stack  from  the  top  of  the  smoke  flue  is 
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150  feet,  or  162  feet  above  the  basement  floor.  It  was 
built  by  the  Weber  Steel-Concrete  Company.  Lightning 
protection  has  been  applied  to  the  stack  in  the  form  of 
standard  equipment  furnished  by  the  Ajax  Conductor  & 
Manufacturing  Company. 

Superheater. — The  separately  fired  Foster  super- 
heater is  located  between  two  batteries  of  boilers,  and 
was  furnished  by  the  Power  Specialty  Company.  The 
superheater  has  a  capacitj^  to  add  200  degrees  of  super- 
heat to  36,000  pounds  of  steam  ppr  hour.  The  super- 
heater is  hand-fired,  but  requires  very  little  additional 
attention,  as  it  is  provided  with  automatic  temperature 
regulator,  which,  by  admitting  air  either  above  or  below 
the  fires,  serves  to  control  the  superheat  within  narrow 
limits,  approximately  30  degrees.  The  regulator  con- 
sists of  a  thermal  coupling  installed  in  the  superheater 
steam  outlet,  which  in  turn  operates  through  a  relay 
and  solenoid  on  the  by-i)ass  valve  of  the  hydraulic 
cylinder,  the  piston  of  which  directly  controls  the 
dampers  in  the  air  ducts.  The  regulating  device  is  so 
adjusted  as  to  provide  a  superheat  of  about  100  degrees 
under  actual  working  conditions,  and  has  been  found  in 
operation  to  very  closely  control  the  temperature  of  the 


lief  valve  is  of  14-irieh  spiral  riveted  steel  pipe,  extending 
through  the  boiler  room  basement  and  thence  up  through 
the  roof.  The  auxiliary  exhaust  is  made  of  8-inch  pipe, 
supported  in  the  boiler  room  along  the  fire  wall,  and 
receives  the  exhaust  steam  from  the  various  auxiliaries 
in  the  plant.  Steam  is  delivered  by  the  header  to  either 
of  the  enclosed  heaters  installed  in  the  boiler  room  just 
back  of  the  superheater.  A  12-inch  Cochrane  oil  sep- 
arator is  installed  in  the  exhaust  steam  line  just  before 
it  enters  the  feed  water  heater.  Goubert  type  B  vertical 
water  tube  heaters,  each  of  700  h.p.  capacity,  are  used. 
A  4-inch  spiral  riveted  pipe  for  free  exhaust  leads  from 
each  heater  up  through  the  roof. 

Condenser  and  Boiler  Feed  Water  Supply. — The 
condensing  water  is  obtained  from  the  St.  Clair  River, 
a  concrete  intake  provided  with  structural  steel  grid 
and  woven  wire  screen  being  installed  along  the  dock 
line.  From  the  intake  the  water  flows  through  an  18- 
inch  tile  to  the  cold  wells  located  below  the  centrifugal 
circulating  pumps  in  the  pit  of  the  turbine  room  base- 
ment. Water  is  delivered  from  each  of  these  by  the 
circulating  pump  through  the  condenser,  and  is  dis- 
charged into  the  hot  well  below  the  condensers.     From 
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steam,  notwithstanding  the  great  variation  of  load  to 
which  the  power  plant  is  subjected. 

Piping. — The  steam  is  supplied  by  the  boilers  at  200 
pounds  pressure,  and  is  delivered  through  the  system 
of  high  pressure  piping  either  to  the  superheaters  and 
thence  to  the  turbines,  or  through  by-pass  connections 
du'ectly  to  the  turbines,  steam  separators  being  installed 
in  the  piping  system  adjacent  to  the  latter.  The  long 
sweep  bends  connecting  the  boiler  nozzles  with  the  main 
header  are  of  6-inch  extra  heavy  pipe.  The  short  header 
connecting  the  two  batteries  of  boilers,  in  which  are 
located  the  valves  leading  to  the  superheater  and  tur 
bines,  is  8  inches  in  diameter,  while  the  lines  from  the 
header  to  the  turbines  are  7  inches.  The  fittings 
throughout  are  of  mild  steel,  and  designed  for  heavy 
pressure  with  superheated  steam.  ."Ml  high  pressure 
piping  is  provided  with  welded  flanges.  The  necessary 
drips  have  been  supplied  for  the  proper  draining  of  (he 
high  pressure  system.  An  auxiliary  header  6  inches  in 
diameter,  operated  at  125  pounds,  is  installed  along  the 
boiler  room  wall  at  the  rear  of  the  boilers.  From  this 
header  the  steam  supply  is  taken  to  all  of  the  steam 
auxiliaries   in    the    plant. 

The  free  exhaust  piping  from  the  back  pressure  re- 


the  hot  wells  the  water  flows  through  an  18-inch  pipe 
into  a  sump  under  the  boiler  feed  pumps.  These  pumps 
deliver  the  water  through  the  feed  water  heater  to  the 
boilers.  Excess  water  in  the  pumps  is  discharged 
through  an  18-inch  tile  pipe  emptying  into  the  river. 
A  3-inch  Worthington  water  meter  is  connected  between 
each  of  the  feed  pumps  and  the  heater.  The  city  water 
supply  is  connected  to  each  feed  pump  by  a  3-inch  tap. 
In  addition,  the  suction  of  the  feed  pumps  may  be  con- 
nected to  the  cold  water  intake,  thus  making  three 
sources  of  supply  for  the  boiler  feed  water. 

Pumps. — Each  battery  of  boilers  is  fed  by  a  12x6x10 
duplex-  outside,  end-packed  Worthington  boiler  feed 
pump.  In  addition  water  is  provided  for  various  other 
purposes,  such  as  cooling  the  lubricating  oils  in  the  tur- 
bines, supplying  the  glands  of  the  turbines,  for  hose 
connections  in  and  about  the  power  plant,  all  of  this 
being  supplied  by  a  small  Burnham  service  pump,  draw- 
ing supply  from  one  of  the  cold  wells.  The  discharge 
pressure  on  the  water  system  supplied  by  this  pump  is 
maintained  by  a  pressure-regulating  valve  nt  about  75 
pounds.  .\  connection  containing  a  check  valve  is  made 
from  the  city  mains  to  this  piping.  In  so  far  as  the  city 
pressure  is  carried  at  about  45  pounds,  the  entire  water 
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supply  will  be  furnished  normally  by  the  service  pump. 
In  case,  however,  the  service  pump  should  fail  to  oper- 
ate, the  necessai-y  water  supply  will  be  forced  in  from 
the  city  mains  through  the  check  valve. 

Turbo-generators. — Two  Westinghouse  Parsons  turbo- 
generators have  been  installed  in  the  plant.  The  ma- 
chines are  designed  to  operate  at  a  normal  voltage  of 
3,300  volts,  with  a  frequency  of  25  cycles  per  second. 
They  are  3-phase  machines,  but  are  further  required  by 
the  specifications  to  furnish  their  full  rated  load  of  1,250 
k.w  single  phase  current.  The  turbines  are  approxi- 
mately 37  feet  over  all,  6  feet  in  width,  and  8  feet  high, 
and  designed  to  operate  at  1.500  r.p.m.  The  generators 
are  cooled  by  means  of  air  drawn  through  the  coils  by 
vanes  installed  on  the  rotor.  A  speed  limit  device  is 
arranged  to  cut  oS  the  supply  of  steam  in  case  the  speed 
of  the  turbine  exceeds  a  predetermnied  value. 

Condensing  equipment. — Barometric  jet  condensers 
with  30-inch  inlet,  manufactured  by  the  H.  L.  Worth- 
ington  Company,  have  been  installed  in  connection  with 


generators  of  the  steam-driven  exciters  are  of  the  West- 
inghouse Electric  &  Manufacturing  Company  make,  and 
are  driven  by  Westinghouse  ^Machine  Company  vertical 
type  engines.  Both  generator  and  motor  of  the  motor- 
driven  exciter  are  of  Westinghouse  manufacture,  the 
motor  being  3-phase,  3,300-volt,  of  the  squirrel  cage 
induction    type. 

Switchboard. — The  switchboard,  also  of  Westinghouse 
make,  contains  ten  panels,  and  is  made  up  as  follows : 
One  panel  on  which  is  mounted  the  Tirrill  regulator,  the 
voltmeters,  frequency  meter,  and  synchroscope ;  two 
panels,  one  of  which  controls  the  two  steam-driven  ex- 
citers, the  second  of  which  controls  the  motor-driven 
exciter ;  one  panel  for  the  control  of  the  current  supply 
for  power  and  light  in  the  plant ;  two  panels  for  the 
control  of  the  two  turbo-generators ;  one  panel  for  the 
locomotive  feeder ;  one  for  the  pumping  feeders ;  one  for 
the  power  and  light  feeds ;  and  one  for  the  control  of  the 
arc  light  circuits. 

All    of   the   high-voltage    oil   switches   are   located   on 


Back  of  Switchboard. 


each  of  the  steam  turbines.  A  86-inch  exhaust  pipe 
connects  the  exhaust  outlet  of  the  turbine  with  reducing 
fitting  attached  to  the  condenser  head.  A  14-inch  auto- 
matic relief  valve  is  installed  in  connection  with  the 
exhaust  fitting,  and  connected  to  the  free  exhaust  pip- 
ing. The  cooling  water  for  each  condenser  is  furnished 
by  a  10-inch  volute  pump  driven  by  7x9  vertical  engine. 
The  rotative  straight  Jine  vacuum  pumps,  8x6x12  in 
dimension,  are  supplied  in  connection  with  each  con- 
densing equipment.  The  dry  vacuum  pumps  are  located 
on  the  turbine  room  floor  alongside  the  condensers,  while 
the  circulating  pumps  are  located  in  the  open  put  in  the 
turbine  room  basement,  where  they  are  in  plain  view 
from  the  turbine  room  floor. 

Exciters. — Two  steam-driven  exciters  have  been  in- 
stalled in  the  plant,  each  of  25  kw.  capacity,  this  being 
sufficient  to  prftvide  excitation  for  a  single  turbine.  In 
addition  a  motor-driven  exciter  of  40  kw.  capacity  is 
installed,  and  is  ordinarily  used  in  the  operation  of  the 
plant,  the  two  steam-driven  exciters  being  for  additional 
security  so  far  as  continuity  of  service  is  concerned.  The 


structural  steel  frame  work  in  the  switch  room  directly 
behind  the  switchboard,  no  high-tension  current  being 
brought  to  the  switchboard  itself.  Direct  current  at  125 
volts  is  supplied  for  excitation,  this  being  controlled  from 
the  main  switchboard.  The  power  plant  lighting  current 
is  supplied  as  alternating  current,  through  step-down 
transformers  installed  in  a  high-tension  compartment 
underneath  the  switchboard  room,  by  means  of  which 
the  3,300-volt  current  is  transformed  to  110-volt  for 
lighting  distribution  in  the  plant.  By  means  of  a  special 
switch  the  lighting  system  can  be  transferred  from  the 
secondary  of  the  transformer  to  the  exciter  bus  bars. 

The  switchboard  panels  are  provided  with  standard 
apparatus,  such  as  ammeters,  voltmeters,  and  indicating 
wattmeters.  Eecording  wattmeters  have  been  installed 
as  well,  and  so  located  as  to  measure  the  output  of  the 
plant  required  for  the  various  kinds  of  service,  namely, 
the  locomotive  service,  pumping  service,  and  lighting 
service.  The  voltage  control  of  the  generators  is  pro- 
vided for  by  the  installation  of  a  Tirrill  regulator,  which 
controls  the  voltage  of  the  locomotive  phase.     The  light- 
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ing  load  is  carried  on  this  pliase  as  w^ell,  and  is  thus  free 
from  the  large  voltage  variations  that  are  liable  to  occur 
on  the  other  phases. 

The  station  for  the  operating  engineer  is  directly  in 
front  of  the  s\vitchboard,  from  which  point  all  the  elec- 
trical indicating  instruments,  as  well  as  the  switches  used 
in  the  operation  of  the  plant  are  accessible.  On  the 
opposite  side  of  the  turbine  room,  facing  the  switch- 
board, is  a  gauge  board,  on  which  are  installed  the 
various  gauges,  both  indicating  and  recording,  giving  full 
information  with  regard  to  the  operation  of  the  boiler 
plant.  Ths  arrangement  brings  to  the  immediate  view 
of  the  operating  engineer  all  information  necessary  in 
actual  running  of  the  plant. 

Travelling  crane. — A  hand-power  travelling  crane  tjf 
15  tons  capacity,  manufactured  by  the  Northern  Engin- 
eering Works,  is  installed  on  runways  in  the  turbine 
room,  by  means  of  which  all  parts  of  the  equipment  in 
the  room  can  be  conveniently  handled. 

COXSTRUCTION    ."VND    OpER.^TION   OF    THE    ELECTRIFIED 

Systesi. 
The  entire  electrical  equipment  has  been  in  pre- 
liminary operation  during  the  larger  part  of  the  year 
1908.  The  w-ork  of  construction  was  done  without  any 
material  interference  with  the  traffic  through  the  tun- 
nel.    The  greatest  difficulty  was  experienced  in  carrying 


nel,  and  later,  moderate-size  trains  were  taken  through 
the  tunnel  as  test  loads,  and  finally  a  limited  number 
of  regular  trains  were  handled  by  the  electric  locomotives. 
In  this  way,  by  gradually  increasing  the  amount  of 
work  done  by  the  electrical  equipment,  the  entire  opera- 
tion was  transferred  from  steam  to  electricity.  The 
fact  that  no  delays  worthy  of  notice  have  occurred, 
either  during  the  time  of  partial  operation,  or  later,  dur- 
ing the  time  of  preliminary  electric  operation,  is  worthy 
of  specal  note,  indicating  as  it  does  not  only  the  high 
character  of  the  system  so  far  as  design  and  construction 
is  concerned,  but  as  well  the  conformity  to  the  oper- 
ating conditions  that  must  necessarily  be  made  in 
changing  the  operation  of  a  division  of  a  railway  system 
from   steam  to  electricity. 

Some  of  the  salient  features  in  the  operation  of  the 
plant  may  be  seen  by  reference  to  a  typical  load  curve. 
This  curve  is  a  graphical  log  of  the  operation  of  the  plant 
during  the  time  required  for  the  passage  of  trains  from 
one  terminal  to  the  other.  It  shows  at  a  glance  the 
power  required  by  the  locomotive,  and  the  variation  of 
boiler  pressure,  forced  draft  pressure,  superheat,  etc., 
during  the  cycle  represented  by  train  movements  in  the 
tunnel.  The  efficiency  of  all  parts  of  the  equipment  is 
fully  up  to  the  contract  requirements,  and  in  fact  in 
many  cases  the  performance  is  found  to  exceed  that 
guaranteed.     From  the  results  of  preliminary  operation 


Graphical  Log  of  Power  Plant  Operation  ;  Condensing.     Run  No.  3— May  28,  1908. 
(Weight  of  Train  with   Locomotive,  1,020.5  Tons.) 


out  that  part  of  the  installation  located  in  the  tunnel 
proper.  For  this  purpose  the  tunnel  was  given  over  to 
the  contractor  for  construction  purposes  for  two  2-hour 
periods  each  day  during  the  time  that  actual  construc- 
tion was  in  progress  in  the  tunnel.  The  construction  of 
the  overhead  work  in  the  yards  was  carried  out  without 
any  serious  interference  with  the  ordinary  traffic  of  the 
road,  and  the  power  plant  construction,  being  entirely 
removed  from  any  of  the  properties  operated  by  the  St. 
Clair  Tunnel  Company,  was  not  subject  to  any  inter- 
ference on  account  of  railroad  operation. 

The  problem  of  transferring  the  operation  of  the 
St.  Clair  Tunnel  Division  of  the  Grand  Trunk  Railway 
System  from  steam  to  electricity  gave  rise  to  another 
problem  which  was  successfully  solved  by  the  mutual 
co-operation  of  the  representatives  of  the  Tunnel  Com- 
pany and  the  contractor.  No  attempt  was  made  to 
make  a  sudden  transfer,  but  every  precaution  was  taken, 
not  only  to  thoroughly  test  out  all  electrical  equipment 
before  attempting  to  use  it  in  regular  service,  but  also 
to  allow  ample  time  in  which  to  familiarize  thoroughly 
all  those  connected  with  the  operation  of  the  equipment 
with  their  work.  Steam  locomotive  engineers  were 
trained  in  the  use  of  the  electric  locomotives.  The  force 
required  for  maintenance  of  the  locomotives  and  for 
maintenance  and  operation  of  the  power  plant  were  se- 
cured and  assigned  their  duties  during  the  time  that 
the  first  experimental  and  test  runs  were  made  with  the 
equipment.  When  everything  was  in  readiness,  test 
luiis  were  made  with  light  locomotives  through  the  tun- 


it  appears  that  the  economies  which  will  be  effected  by 
the  electrification  will  be  slightly  in  excess  of  the  at- 
tainment estimated  at  the  time  the  preliminary  report 
on  the  proposition  was  submitted.  This  satisfactory 
showing,  together  with  the  entire  elimination  of  ob- 
noxious gases  from  the  tunnel,  is  a  source  of  congratula- 
tion to  the  railway  company,  together  with  those 
connected  with  the  enterprise  in  an  engineering  or 
contracting  capacity. 

The  first  meeting  of  the  Electric  Club  of  McGill 
University  was  held  in  the  ]\Iacdonald  Engineering 
Building,  on  November  3rd.  The  meeting  was  largely 
attended,  over  GO  undergraduates  of  the  faculty  of  ap- 
plied science  being  present.  Mr.  Soper,  Science  '09, 
was  the  speaker  of  the  evening,  his  subject  being  "The 
Electric  Development  Company  of  Ontario."  The  lecture 
proved  to  be  a  very  interesting  one,  Mr.  Soper  having 
been  connected  with  the  construction  of  this  huge  under- 
taking at  Niagara  Falls.  The  lecture  was  illustrated 
by  lantern  slides.  Mr.  R.  Mulock,  president  of  the  club, 
was  in  the  chair.  Prof.  Herdt,  honorary  vice-president 
of  the  club,  congratulated  the  members  present  on  the 
good  start  that  was  being  made.  A  spirited  discussion 
took  place  on  the  paper,  in  which  a  large  number  of  the 
incmhers  present  took  part. 


The  Engineering  Society  of  Queen's  Universily, 
Kingston,  Ont  .  will  hold  its  annual  dinner  in  Grant 
Mall   on    Dec.    9th. 
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New  Equipment  for  Kingston  Locomotive  Works 


Description  of  Modern  Plant  Installed  for  Elec- 
trical Generation  and  Transmission  of    Power. 


In  a  paper  recently  read  before  the  mecahnical  sec- 
tion of  the  Canadian  Society  of  Civil  Engineers,  Mr. 
Henry  Goldmark,  M.Can.Soc.C.E.,  described  the  im- 
provements which  have  been  made  at  the  works  of  the 
Kingston  Locomotive  Company,  Kingston,  Ont.  Eefer- 
ring  to  the  power  plant,   he  said : 

The  power,  previous  to  the  improvements,  was  sup- 
plied by  three  separate  steam  engines,  and  distributed 
to  the  tools  by  shafting  and  belting.  The  lighting  sys- 
tem, mainly  of  incandescent  lamps,  was  incomplete. 
The  shops  were  heated  in  part  by  exhaust  steam,  but 
live  steam  was  also  used  to  a  considerable  extent, 
especially  in  very  cold  weather.  It  was  decided  to  sub- 
substitute  a  central  power  station  large  enough  to  supply 
the  power,  light  and  heat  now  required,  and  arranged 
so  as  to  permit  of  ready  enlargement  in  the  future. 

The  desirability  of  installing  gas  engines  operated 
by  producer  gas  was  made  the  subject  of  some  little 
study.  Where  the  question  of  heating  need  not  •  be 
considered  it  is  believed  that  a  plant  of  this  kind  will 
produce  power  more  cheaply  than  steam  engines  and 
boilers.  This  will  be  the  case  even  with  much  higher 
coal  consumption  than  that  claimed  by  interested  par- 
ties, and  taking  into  account  also  increased  fixed 
charges  on  first  cost  of  plant.  In  case,  however,  the 
exhaust  steam  can  be  utilized  for  heating  purposes,  a 
steam  plant  will  not  only  be  simpler  but  generally  more 
economical  in  operation  as  well  as  first  cost.  In  a 
climate  like  Canada,  with  long  and  severe  winters,  this 
will  be  the  case  except  in  rare  instances.  A  steam  plant 
with  electrical  generation  and  transmission  of  power  was 
therefore  adopted. 

In  view  of  the  compactness  of  the  plant  and  the 
nature  of  the  work  to  be  done,  it  was  decided  to  use  a 
continuous  current  throughout,  generating  it  at  250 
volts,  and  using  this  voltage  in  all  motors  with  a  two- 
wire  distribution.  All  lamps  are  for  125  volts,  with  a 
three-wire  distribution,  a  10-kilowatt  balancer  set  be- 
ing used.  An  analysis  of  the  probable  requirements  was 
made  on  the  basis  of  the  actual  indicated  horse  power 
of  the  engines  in  use,  with  proper  allowance  for  the 
existing  shortage  of  power  which  had  not  permitted  all 
tools  to  run  at  their  full  capacity.  The  figures  so  ob- 
tained were  checked  by  comparison  with  the  require- 
ments and  load  factors  for  similar  machine  shops  else- 
where, especially  at  the  Angus  shops  of  the  Canadian 
Pacific  at  Montreal,  the  figures  for  which  were  kindly 
placed   at  the  writer's  disposal. 

Apart  from  the  crane  lods,  which  are  intermittent, 
the  present  requirements  for  power  and  lighting  were 
computed  at  240  kilowatts  at  the  switchboard.  This 
estimate  has  been  confirmed  by  the  actual  average  10- 
hour  load  for  December  last,  which  was  228  kilowatts, 
as  taken  from  the  switchboard  readings.  The  size  of 
the  power  plant,  and  the  several  parts  of  its  equipment, 
were  based  on  the  above  power  requirements,  as  well  as 
on  the  steam  required  for  operating  the  necessary  air 
compressors  and  for  heating.  A  reasonable  provision 
for  spares  was  made,  and  the  building  is  of  ample  size 
to  allow  for  future  increase  in  equipment.  The  building 
and  equipment  are  briefly  described  in  the  following 
sections  of  this  paper. 


The   Power   House 

The  base  of  the  entire  power  house  consists  of  a 
concrete  slab  about  three  feet  thick,  which  rests  on  piles 
spaced  three  to  four  feet  apart  and  driven  to  bed  rock. 
The  slab  supports  the  walls,  floors  and  boiler  and  engine 
foundations.  The  space  between  the  top  of  the  slab 
and  the  finished  floor  level,  where  not  occupied  by 
foundations,  is  utilized  for  pipe  trenches,  all  i-emaining 
voids  being  filled  in  with  earth.  The  building  has  a 
steel  frame,  of  columns  and  roof  beams,  20-inch  con- 
crete walls,  and  a  hollow  tile  and  reinforced  concrete 
roof  on  the  Kahn  system.  Practically  all  the  steel  work 
is  protected  by  concrete.  The  engine  room  has  a  tiled 
floor,  an  enameled  tiled  dado,  and  painted  concrete 
walls.  The  entire  building  is  fireproof  except  as  to  the 
doors  and  windows,  and  the  interior  is  attractive  and 
easily  kept  clean.  The  engine  and  boiler  rooms  are  83 
feet  long  and  32  feet  and  38  feet  wide,  respectively,  the 
latter  being  of  somewhat  greater  height  to  accommodate 
the  vertical  boilers.  The  north  end  of  the  boiler  room 
is  divided  off  by  permanent  fireproof  partion  to  form  a 
separate  pump  room  free  from  the  dust  incident  to 
stoking.  The  ceiling  of  this  pump  room  is  of  reinforced 
concrete,  resting  on  a  steel  frame,  which  supports  the 
induced    draft    plant. 

The  eqviipment  for  any  given  power  plant  should  be 
such  as  will  produce  the  required  power,  light,  and  heat 
at  a  minimum  cost.  The  type  of  apparatus  by  which 
this  result  can  in  each  case  be  best  secured  will  depend 
on  local  conditions.  These  should,  therefore,  be  care- 
fully taken  into  account.  This  is  a  point  which  is  often 
overlooked,  and  the  equipment  is  in  many  eases  not 
suited  to  the  special  work  which  the  plant  is  called  upon 
to  do.  The  most  important  elements  involved,  besides 
the  amount  of  power  required,  are  the  length  of  the  work- 
ing day,  the  cost  of  coal  and  water,  the  amount  of  steam 
required  for  heating  and  other  purposes,  and  the  length 
of  the   winter  season. 

In  the  Kingston  works  there  is  little  night  work,  a 
considerable  amount  of  exhaust  steam  is  required  for 
heating,  and  the  winters  are  long  and  severe.  The  cost 
of  coal  is  not  excessive,  and  there  is  plenty  of  river 
water  available  for  boiler  feed  and  condensing  purposes. 
Under  these  conditions,  the  lowest  cost  for  fixed  charges 
and  operation  will  be  obtained  by  apparatus  simpler 
and  less  expensive  than  that  which  would  be  proper  in 
a  large  city  central  power  plant.  The  efficiency  will,  of 
course,  be  somewhat  less  than  that  obtained  in  the  large 
plants  with  24-hour  service,  which  have  no  use  for  the 
exhaust  steam.  It  is  believed  that  both  the  boilers  and 
engines  and  auxiliaries,  as  well  as  the  general  layout, 
are  in  accordance  with  the  above  principles.  The  engines 
especially  combine  moderate  first  cost  with  a  very  low 
steam  consumption,  while  the  boiler  efficiency  is  ex- 
cellent without  excessive  first  cost. 

The   equipment   may  be   summarized   as  follows : 

The  boiler  plant  consists  of  three  Wickes  boilers, 
with  Foster  superheaters  and  IMurphy  stokers,  and  a 
Buffalo  Forge  Company  induced  draft  plant.  The  pump 
room  contains  the  Webster  feed  water  heater,  separate 
pumps  (in  duplicate)  for  boiler  service  and  general  shop 
supply,   and  a  large  fire  pump. 

In  the  engine  room  there  are  two  Belliss  and  Mor- 
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Kingston  Locomotive  Works.     Diagram  of  Boiler  Room  and  Power  Plant. 
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com  engines  direct  connected  to  Westinghouse  gener- 
ators, two  air  compressors,  and  a  Worthington  baro- 
metric condenser  connected  with  both  engines  and 
compressors.  The  room  also  contains  a  balancer  set  and 
the  switchboard,  and  is  served  by  a  5-ton  hand-power 
travelling  crane.  There  is  sufficient  floor  space  to  permit 
of  the  installation  in  the  future  of  three  more  vertical 
boilers,  an  additional  engine  of  somewhat  greater  ca- 
pacity than  the  larger  of  those  now  in  place,  and  an- 
other  compressor. 

The  boilers  are  of  the  Wickes  vertical  water  tube 
type,  designed  for  a  pressure  of  150  pounds  per  square 
inch.  The  rated  capacity  of  each  is  250  horse-power, 
with  a  water  heating  surface  of  2,510  square  feet,  and  a 
grate  surface  of  42  square  feet,  so  that  the  ratio  of  water 
heating  surafce  to  grate  surface  is  6u.  These  boilers 
consist  essentially  of  two  drums,  connected  by  vertical 
tubes.  The  drums  are  78  inches  in  diameter,  the  lower, 
or  mud  drum,  being  53  inches  long,  and  the  upper,  or 
steam  drum,  100  inches.  There  are  112  four-inch  tubes. 
The  upper  drum  has  a  well-stayed  head  with  one  large 
manhole  and  a  smaller  hole  directly  over  each  tube,  the 
latter  to  enable  tubes  to  be  readily  inserted  or  with- 
drawn. From  the  inside  of  this  large  drum  the  tubes 
can  be  readily  inspected  and  expanded  when  renewals 
are   made. 

The  boilers  are  fitted  with  Foster  superheaters  of 
sufficient  capacity  to  give  150°  F.  superheat.  They  are 
fastened  to  the  front  of  the  boilers  just  below  the  steam 
drum,  the  superheated  steam  pipe  passing  between  two 
adjacent  boilers  to  reach  the  main  header. 

The  Wickes  boiler  having  no  combustion  chamber  im- 
mediately below  the  boiler,  requires  the  addition  of  an 
exterior  furnace  or  Dutch  oven.  This  was  utilized  for 
the  installation  of  Murphy  stokers.  The  magazines  are 
at  present  filled  from  above  by  an  air  hoist  travelling 
on  a  runaway  over  the  stokers,  but  a  light  trestle  ex- 
tending to  the  out-door  coal  pile  is  to  be  substituted, 
permitting  small  dump  cars  to  run  directly  over  the 
stoker   magazines. 

The  induced  draft  plant  is  in  duplicate,  each  half 
being  able  to  supply  draft  very  easily  for  the  three 
boilers  now  installed,  while  the  two  fans  are  of  suffi- 
cient capacity  to  handle  six  boilers  at  moderate  speed. 
The  fans  are  92  inches  in  diameter,  connected  with  7"x 
12"  horizontal  engines.  A  somewhat  novel  feature  are 
the  concrete  foundations,  about  18  inches  high,  sup- 
porting the  fan  engines  and  absorbing  the  vibrations 
very   fully. 

The  pump  room  contains  one  12"x7"xl"  Blake 
duplex  outside-packed  boiler  feed  pump,  and  one  7%"x 
5"x6''  Worthington  boiler  feed  pump ;  also  one  10"x 
7''xl2"  Northey  duplex  water  service  pump,  and  one  16"x 
9''xl2"  Northey  fire  pump,  with  priming  tank.  In  the 
pump  room  is  also  located  the  1,500  H.P.  Class  E.  C. 
Webster   star   vacuum   feed   water  heater. 

The  condensing  plant  was  built  by  the  John  Mac- 
Dougall  Caledonian  Iron  Works,  of  Montreal.  It  con- 
sists of  a  Worthington  ejector  condenser,  with  cast  iron 
discharge  pipe  and  entrainer,  supi)lied  by  an  8-inch 
AVorthington  circulating  involute  pump  driven  by  a  Kobb 
engine.  The  condensing  plant  is  designed  to  be  of  suffi- 
cient capacity  for  the  power  plant,  as  enlarged  in  the 
future  to  the  full  capacity  of  the  building.  The  exhaust 
riser  is  20  inches  in  diameter,  the  condenser  tail  pipe 
10%  inches  in  diameter.  There  is  also  a  Knowles  Cx 
12"xl0"  air  pump.  Both  pumps  are  steam  driven  and 
located  in  the  engine  room,   as  shown  in  plan. 

The  engines  are  of  the  vertical  quick-revolution  type, 
built  by  Messrs.  Bellis  &  Morcom,  of  Birmingham,  Eng- 
land,  and  were  erected  by  Messrs.   Laurie   &   Lamb,   of 


Montreal.  They  are  cross  compound,  double  crank,  two- 
cylinder,  vertical,  enclosed  double-acting  self-lubricating 
engines.  The  larger  unit  has  a  capacity  of  365  B.H.P. 
at  350  E.P.M.  The  diameter  of  the  high  pressure 
cj-linder  is  15  inches,  and  that  of  the  low  pressure  24 
inches,  with  an  11-inch  stroke.  The  smaller  unit  is 
of  145  B.H.P.  capacity  at  475  E.P.M  The  high  and 
low  pressure  cylinders  are  of  10"  and  16"  diameter,  re- 
spectively, with  an  8-inch  stroke.  The  large  number 
of  revolutions  permits  the  use  of  light  and  economical 
generators,  and  reduces  the  floor  space  occupied  by  the 
unit  to  a  minimum.  For  the  larger  engine  the  floor 
space  occupied  by  the  set  is  13'  6"x6',  and  the  extreme 
height  10'  3".  For  the  smaller  unit  the  floor  space 
required  is  only  10'  9"x4'  6",  with  a  maximum  height 
of  8'  1".  It  should  be  noted,  too,  that  notwithstanding 
the  large  number  of  revolutions  per  minute,  the  piston 
speed  is  quite  moderate,  being  042"  for  the  365-H.P., 
and  633"  for  the  145-IT.P.  engine,  a  speed  hardly  in  ex- 
cess of  that  in  so-called  slow-speed  engines. 

There  is  a  system  of  forced  lubrication  by  which  the 
oil  is  drawn  from  the  reservoir  by  means  of  a  force 
pump  driven  from  an  eccentric  on  the  main  shaft,  and 
distributed  under  a  pressure  of  15  to  20  pounds  per 
square  inch.  The  engines  are  designed  to  operate  suc- 
cessfully with  steam  superheated  150°  F.  The  governors 
are  of  •  the  centrifugal  type,  controlling  an  equilibrium 
steam  throttle  valve,  connected  directly  to  the  high 
pressure  steam  chest.  The  frames  of  the  engines  are  of 
an  extremely  massive  character,  reducing  the  vibrations 
to  a  very  small  amount,  even  with  the  high  speed  used. 
Their  performance  in  actual  service  has  so  far  been  very 
satisfactory. 

A  series  of  tests  were  made  at  the  builders'  works  to 
determine  the  steam  consumption  of  the  engines  under 
various  loads,  and  when  operated  both  condensing  and 
non-condensing.  The  following  is  a  summary  of  these 
tests  of  the  Bellis  &  MorcoTu  engines,  witnessed  by 
the  purchaser's  engineer : 

Engine  Tests. 
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N.B. — Efficiency  is  the  ratio  of  Brake  H.P.  to  in- 
dicator. 

The  generators  were  built  by  the  Canadian  West- 
inghouse Company,  at  Hamilton,  Out.  They  are  direct 
connected  to  the  engines,  and  mounted  on  a  common 
base.  The  capacity  of  the  units  is  250  kilowatts  and 
100  kilowatts,  respectively.  They  are  compound  wound 
for  240  volts,  '  and  are  of  the  Westinghouse  Standard 
make  in  other  respects. 

The  switchboard  was  built  by  the  Westinghouse  Com- 
jnvny.     It  is  Vermont  marble,  and  contains  three  gener- 
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ator  panels,  one  lighting  panel  and  balancer  set  panel, 
and  one  tgtal  light-measuring  panel ;  one  power  panel, 
with  circuit  breakers,  and  one  total  power-measuring 
panel.  Eecording  watt  meters  of  General  Electric  make, 
and  Westinghoiise  registering  ammeters,  are  used  on 
the  power  and  light  totalling  panels. 

There  are  two  air  compressors.  One  of  them  is  of 
the  Ingersoll-Sergeant  type,  built  by  the  Allis-Chalmers 
Company;  has  duplex  steam  cylinders,  10"  diameter, 
and  two  stage  air  compression  cylinders  10)^"  and  16%". 
The  stroke  is  12''.  Its  capacity  is  444  cubic  feet  of  free 
air  per  minute.  The  second  compressor  was  built  by 
the  Canadian  Rand  Company.  It  is  compounded  for 
both  steam  and  air.  It  has  a  stroke  of  22",  with  high 
and  low  pressure  steam  cylinders  14"  and  24",  and  air 
cylinders  14"  and  22",  respectively.  The  normal  speed 
is  105  R.P.M.,  and  its  capacity  at  this  speed  is  1,209 
cubic  feet  of  free  air  per  minute. 

The  steam  piping  is  somewhat  elaborate,  as  it  was 
desired  to  utilize  the  exhaust  steam  as  fully  as  possible 
at  all  times,  while  interfering  as  little  as  possible  with 
the  use  of  the  condenser.  An  exhaust  main  was  there- 
fore laid  along  both  the  east  and  west  walls  of  the  en- 
gine room  and  connected  by  transverse  pipes  with  each 
engine  and  compressor.  One  of  these  mains  leads  to 
the  condenser,  while  the  other  connects  with  the  heating 
system  and  the  free  exhaust.  By  operating  valves  at- 
tached to  indicator  standards  just  above  the  floor,  the 
exhaust  from  each  engine  and  compressor  can  be  turned 
into  the  condensing  system  or  utilized  for  heating.  Even 
in  very  cold  weather  the  exhaust  from  the  auxiliaries 
and  the  compressors  has  generally  proved  sufficient  for 
heating  purposes,-  while  during  the  spring  and  autumn 
months,  when  only  a  small  amount  of  heat  is  required, 
almost  all  the  units  remain  connected  with  the  con- 
denser. 

With  the  co-operation  of  Professors  Gill  and  W^ill- 
hofit,  of  Queen's  University  Kingston,  and  their  stu- 
dents, careful  tests  of  the  boilers  and  of  the  entire  plant 
were  made  by  Mr.  C.  J.  Goldmark,  E.E.  The  object 
of  these  tests  was  to  determine  the  efficiency  and  econo- 
my of  the  plant  under  the  conditions  of  actual  operation. 
These  tests  may  be  briefly  summarized : 

Boiler  Test. 

Duration,   10  hours    Object,  economy. 

Water    heating    surface     2,500  square  feet. 

Grate    surface    42  square  feet. 

Murphy  stokers. 

Fuel- 
Kind    of    coal    Yougheogheny  Stock. 

Thermal  value  of  dry  coal   13133    B.T.U. 

Percentage  of  moisture  in  coal    6% 

Per  cent,  of  ash  and  refuse  to  dry  coal.. 12.6% 
Dry  coal  per  sq.  ft.  grate  surface  p.hr.  .  .24.8  lbs. 

Draft  and  Temperature — 

Draft   in   furnace    0.264  inch 

Flue  gas  average  temperature    530°  F. 

Water  and  Steam — 
Average  temperature  of  feed  water   ...66.8°  F. 
Average  steam   pressure    (gauge)    146.  8  lbs.  per  sq.  in. 

Superheating— 

Average  temperature    of    steam     523.5°  F. 

Average  amount    of    superheat 1.59.5°  F. 

Economic   Evaporation — 

Water  evaporated   per  lb.   of  dry  coal,. 8.07  lbs. 

Evaporation  from  and  at  212°  per  lb. 
of  dry  coal  corrected  for  quality  of 
steam     10.42  lbs. 

Evaporation  from  and  at  212°  per  lb.  of 
combustible  corrected  for  quality  of 
steam     11.93  lbs. 


Horse  Power — • 

Rated  H.P.  of  boiler  (10  sq.  ft.  heating 

surface  =  1  H. P.)    250      H.P. 

H.P.    developed    by    boiler    292.6  H.P. 

H.P.  equivalent  of  boiler  and  super- 
heater      314.8  H.P. 

H.P.  in  excess  of  rating  64.8=    25.9% 

Efficiency  of  boiler  and  furnace   76.6% 

Economy  Test  of   Station. 

Duration,    11    hours. 

Larger  Bnlliss  &  Morcom  engine  (365  B.H.P.)  and  250 
kilowatt  generator  running ;  also  Rand  compressor.  Both 
running  condensing.      Two   boilers   fired. 

N.B. — The  plant  was  not  complete.  There  was  no  lag- 
ging on  the  steam  pipes.  There  was  no  superheat  at  the  air 
compressor,  and  only  40°  F.  at  the  large  engine.  The  aver- 
age load  factor  on  the  plant  during  the  test  wa:s  about  45 
per  cent.  The  average  efficiency  of  the  engine  and  generator 
was  86.5  per  cent. 

Steam  used  per  I. H.P.  per  hour,  in- 
cluding   auxiliaries    28      lbs. 

Net     (omitting    auxiliaries)     23.2  lbs. 

Percentage    of     total     steam     used    by 

auxiliaries     14.6% 

Dry  coal  per  I.P.H.  per  hour,  includ- 
ing   auxiliaries    3.24  lbs. 

Dry  coal  per  I.P.H.  per  hour,  net  cor- 
rected   tor    drips     2.67  lbs.  • 

Evaporatino   from    and   at   212°   F.    per 

lb.    of    dry    coal     10.27  lbs. 

Thermal    value    of    fuel     13133  B.T.U. 

The  live  steam,  exhaust,  and  compressed  air  pipes 
from  the  power  house  to  the  different  shops  are  housed 
in  by  a  wooden  covering  and  supported  on  a  structural 
steel  trestle,  which  also  carries  the  electric  circuits.  All 
heating  is  done  by  direct  radiation,  except  in  the  ma- 
chine shop,  where  a  fan  blower,  driven  by  an  electric 
motor,  has  been  installed.  All  steam  for  heating  is  dis- 
tributed at  low  pressure,  exhaust  steam  being  used 
whenever  possible.  The  water  of  condensation  flows  by 
gravity  to  three  receivers  placed  in  pits  below  floor  level, 
and  is  returned  to  the  boiler  plant  by  Bundy  pumping 
traps.  These  traps  are  operated  by  live  steam  from  the 
central  plant,  are  simple  and  automatic  in  their  action, 
and  give  good  satisfaction.  They  enable  the  returns  to 
be  carried  on  the  trestle,  avoiding  the  difiiculties  of 
underground   work. 

The  power  distribution  is  at  240  volts  on  a  two-wire 
system,  while  the  lighting  is  taken  care  of  by  separate 
three-wire  circuits — 240 — 120  volts.  Cooper-Hewitt  mer- 
cury vapor  lamps  are  used  in  the  machine  shop,  foundry 
and  boiler  shop ;  arcs  and  incandescents  in  the  other 
shops  The  mercury  lamps  have  been  very  satisfactory 
as  to  illumination  and  economy.  The  light  is  very  uni- 
formly diffused,  and  there  is  an  almost  total  lack  of 
sharply  defined  shadows.  All  wiring  is  run  in  iron  con- 
duits,   with   iron   panel   boxes   with  enclosed   fuses. 

The  motors  are  of  Westinghouse  make,  and  are  for 
direct  current  at  240  volts.  Excepting  a  number  of  the 
large  machine  tools,  which  are  fitted  with  individual 
compound-wound  motors,  the  plant  is  arranged  in  group 
drives,  with  shunt-wound  motors.  There  are  some  series 
motors  on  the  cranes  and  elevators.  The  total  horse 
fcwir  of  the  motors  now  installed  is  821  H.P.,  in  sizes 
varying  from  6  to  60  H.P.,  and  speeds  from  500  to  1675 
R.P.M.  Each  motor  is  controlled  from  a  slate  panel 
\v,th  circuit  breaker,  switch  and  enclosed  fuses.  The 
powir  jilant  was  installed  under  the  direction  of  Mr. 
Clias.  J.  Goldmark,  who  is  also  responsible  for  the  elec- 
tric layout  and  the  details  of  the  power  house  equipment. 


Mr.  J.  E.  Hughes,  of  Inverness,  N.S.,  has  been  fig- 
uring on  putting  in  a  small  plant  for  lighting  the  town. 
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Expense  Economies  for  Telephone  Companies. 

A  paper  was  presented  by  Clarence  S.  Moore,  upon 
"The  Most  Important  Points  in  Economizing  Expense" 
at  a  meeting  of  the  Corn  Belt  Telephone  Workers, 
Waterloo,  Iowa,  recently.  The  following  is  an  abstract 
of  his  address ; 

Instead  of  taking  the  three  most  important  points  in 
economizing  expense,  we  will  enumerate  the  three  dif- 
ferent kinds  of  expense  and  the  different  \^"ays  they  may 
be  reduced  to  a  minimum,  at  the  same  time  keeping 
our  equipment  and  service  at  its  best.  The  three  dif- 
ferent kinds  of  expense  met  with  in  the  telephone  busi- 
ness are :  Operation,  maintenance  and  construction. 

Operation. — One  important  expense  under  this  head- 
Lug  is  that  incurred  in  the  collecting  from  patrons  for 
service  rendered  by  the  telephone  company.  This  ex- 
pense may  be  reduced  in  several  ways.  All  rural  patrons 
should  be  encouraged  to  pay  their  telephone  rent  twelve 
months  in  advance,  thereby  saving  the  expense  of  a 
collector's  time,  as  well  as  the  cost  of  stationery  and 
postage  used  in  sending  delinquent  notices.  City  patrons 
should  also  be  educated  to  pay  in  advance  at  least  a 
month,  and  more  if  possible.  One  of  the  local  managers 
at  one  of  our  larger  exchanges  has  succeeded  in  getting 
his  city  subscribers  to  pay  quarterly  in  advance,  and 
by  so  doing  has  reduced  the  expense  of  collecting  at 
least  one-fourth  of  what  it  was  when  they  paid  monthly, 
and  enabling  the  company  to  meet  its  obligations  more 
promptly.  When  a  company  can  pay  cash  for  material 
purchased  it  is  able  to  get  better  terms  than  when  the 
bill  is  paid  a  year  afterward. 

Maintenance. — The  two  most  important  things  to  re- 
member in  the  reduction  of  maintenance  expenses  are  : 
Fu'st,  the  permanent  clearance  of  trouble :  second,  the 
co-operation  of  the  subscriber,  especially  the  rural  sub- 
scriber, with  the  troubleman  in  the  clearing  of  trouble. 
The  troubleman  who  drives  out  in  the  country  six  miles, 
shakes  out  a  cross,  and  drives  back  to  town  again  is  an 
expensive  man  to  the  company,  because  the  next  hard 
wind  will  blow  this  same  cross  back  in,  and  the  trouble- 
man will  again  spend  his  time  and  possibly  some  of  the 
company's  money  for  livery,  in  again  clearing  a  case  of 
trouble,  which  could  as  well  as  not  have  been  cleared 
permanently  on  his  first  trip,  had  he  taken  the  pains 
to  draw  up  the  slack  in  the  wires.  Furthermore,  these 
repeated  cases  of  trouble  cause  disatisfaction  among  sub- 
scribers, and  that  in  the  end  means  loss  of  revenue  to 
the  company,  especially  if  there  is  opposition  in  that 
particular  territory.  If  the  trouble  occurs  on  long-distance 
lines,  these  lines  are  put  out  of  commission  and  long- 
distance revenue  is  lost.  By  all  means  teach  your  rural 
patrons  and  those  living  at  a  distance  to  bring  their 
defective  telephone,  receivers,  mouth  pieces,  batteries, 
etc.,  to  your  shop  for  repairs.  Teach  them  also  how  to 
clean  out  lightning  arresters.  They  can  save  you  miles 
of  driving  and  lots  of  time.  But,  while  instructing 
them,  be  sure  and  impress  upon  them  the  importance 
of  leaving  the  more  delicate  parts  of  the  machine  alone, 
or  they  may  cause  you  far  more  trouble  than  they  clear. 
Construction. — In  building  new  lines  or  leads  and  in 
putting  in  new  cable,  we  should  consider  that  every 
dollar  saved  in  using  good  second-hand  material  is  a 
dollar  earned,  and  where  a  certain  amount  of  money  is 
allowed  for  a  certain  job  that  job  can  be  made  more  com- 
plete than  if  the  old  material  was  junked  and  new  had 


to  be  purchased  to  take  its  place.  Slim  poles  can  be 
used  en  tlie  average  lead  where  the  lead  is  straight, 
and  if  the  bottoms  of  the  longer  poles  have  rotted,  the 
t(  ps  can  be  sawed  oS  and  used  on  light  farm  leads.  When 
the  bottoms  of  the  shorter  poles  have  rotted,  they  can 
ba  sawed  off  and  used  for  guy  stubs.  Six-pin  cross-arms 
can  readily  be  made  out  of  ten-pin  cross-arms  which 
have  rotten  ends,  by  sawing  off  the  bad  ends  and  by  re- 
pLnning  and  nailing  the  pins  in  the  arms. 

In  rebin'ldmg  an  exchange  the  local  lines  on  the  old 
poles  can  be  untied  and  the  wires  tied  temporarily  to 
the  pins.  The  insulators  can  then  be  removed  and 
transferred  to  the  new  poles,  thus  saving  the  expense  of 
buying  new  ones.  In  installing  cable  all  old  cable  should 
be  thoroughly  tested  and  if  found  good  should  be  used. 
The  short  pieces  can  be  used  for  the  laterals. 

Some  of  the  foregoing  economies  may  seem  of  little 
importance  at  a  glance,  but  if  every  manager  were  able 
to  reduce  the  expense  ten  cents  per  year  for  each  sub- 
scriber he  has,  the  company  of  any  considerable  size 
at  the  end  of  the  year  would  have  several  hundred  more 
in  its  treasury  than  it  would  otherwise  and  this  would 
pay  the  interest  at  6  per  cent,  for  an  entire  year  on  a 
goodly  amount  of  stock. 


Long-  Distance  Economies. 

"The  Most  Important  Features  of  the  Long-Distance 
Business"  was  the  subject  of  a  paper  read  before  the 
same  meeting  by  Mr.  H.  M.  Pierson.  The  following  is 
an  abstract  of  Mr.  Pierson's  remarks : 

"There  are  so  many  important  and  interesting  fea- 
tures connected  with  the  long-distance  business,  that  I 
hardly  know  which  are  the  most  important.  I  will  be- 
gin with  service,  as  I  think  this  one  of  the  most  im- 
portant. 

"In  the  first  place  a  lineman  or  troubleman  who 
looks  after  long-distance  lines  should  be  a  fairly  good 
man,  and  one  who  understands  how  to  use  the  test  set 
and  his  head.  At  least  one-half  of  long-distance  trouble 
shooting  is  to  get  a  good  test.  I  will  give  an  example. 
The  most  important  line  we  had  at  the  exchange  I  was 
working  at  this  time  was  reported  crossed  with  a  farm 
line  which  paralleled  the  long-distance  line  for  a  dis- 
tance of  15  miles.  The  trouble  was  reported  to  me 
Friday  inorning  by  the  wire  chief.  I  started  at  once. 
which  is  what  a  long-distance  troubleman  must  do  if 
he  "makes  good."  Of  course  I  was  looking  for  a  cross 
I  went  over  the  lines  the  15  miles  without  finding  the 
trouble.  I  called  for  a  test,  with  the  same  result:  I 
still  had  a  cross.  I  told  the  wire  chief  that  I  was  sure 
the  lines  were  not  crossed,  but  that  the  long-distance 
line  was  grounded.  The  wire  chief  then  informed  me 
that  I  was  to  look  for  a  cross,  and  that  he  knew  what 
he  was  doing.  Well,  I  worked  all  day  Friday,  Saturday 
and  Sunday,  looking  for  a  cross,  and  when  I  found  the 
cross  it  was  a  ground  on  the  long-distance  line.  The 
cross-talk  which  lead  the  wire  chief  to  believe  the  line 
was  crossed  will  occur  on  any  long-distance  line  w'hich 
has  a  ground  on  one  side.  If  the  wire  chief  had  tested 
the  line,  instead  of  saying  it  was  a  cross  all  the  time, 
we  would  have  had  the  line  clear  two  days  and  a  half 
earlier. 

"A  great  part  of  the  conduct  of  long-distance  business 
is  dependent  upon  the  operator  .  There  are  operators 
who,   after  they  have  put  in  a  call  for  a  party,   if  the 
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the  line  for  30  minutes  and  bother  two  or  three  operators 
station  called  cannot  get  the  party  at  once,  will  hold 
along  the  line  for  the  same  length  of  time..  They  hon- 
estly think  that  they  can  get  the  called  party  to  the 
telephone  more  quickly  than  can  the  operator  at  the 
station  called.  This  is  wrong.  An  operator  who  has 
30  minutes'  time  to  hang  on  a  line  has  more  time  than 
most  operators,  and  is  surely  neglecting  some  part  of 
her   own   work. 

"An  operator  shou'd  be  quick  to  answer,  quick  to 
take  the  call,  quick  to  get  the  party  up,  and  if  she  can- 
not get  the  party  at  once,  she  should  call  when  she 
can.  If  the  operator  called  tells  the  operator  calling  that 
the  party  called  is  out  of  town,  this  should  be  enough 
to  stop  with,  and  the  line  should  not  be  held  any 
longer.  If  two  parties  are  on  the  line  and  both  of 
them  are  saying  'Hello'  at  the  same  time,  and  both 
with  a  weak  voice,  the  operator  can,  with  a  little  effort 
and  a  strong  voice,  say  'Hello,  Brown,  Hello,  Smith, 
there  is  your  party ;  talk  up  now, '  and  nine  times  out 
of  ten  they  will  talk.  If  it  takes  over  five  minutes  to 
repeat  a  call  it  is  better  to  lose  the  call." 


Unfilled  Demands  Piling'  Up. 

With  manufacturers  of  various  articles  of  trade  put- 
ting on  more  hands,  railways  ordering  new  equipment, 
and  everyone  feeling  that  fundamental  conditions  are 
sound  and  safe,  there  is  good  reason  to  believe  that 
within  a  few  weeks  a  renewal  of  business  activity  will 
become  more  and  more  apparent,  says  "Telephony." 
Already  very  hopeful  signs  may  be  observed  in  the  tele- 
phone field.  It  is  generally  agreed  that  an  unfilled  de- 
mand for  service  has  been  gradually  piling  up.  Com- 
panies which  were  amply  supplied  with  funds  at  the 
beginning  of  the  depression  iiave  been  able  to  fill  cables 
and  additional  switchboard  capacity  as  it  was  installed, 
and  others  now  in  the  market  for  supplies  anticipate 
prompt  and  good  returns  on  new  investment.  Securi- 
ties of  well  managed  telephone  companies  have  come  out 
of  the  panic  in  far  better  repute  than  they  have  ever 
been,  on  account  of  the  admirable  showing  they  have 
made  in  comparison  with  those  of  other  corporations. 
Prices  on  material  are  so  low  as  to  offer  exceptional 
inducements  to  early  buyers.  All  things  considered, 
there  is  reason  to  believe  that  the  telephone  industry 
will  be  one  of  the  first  to  profit  by  the  general  resump- 
tion of  business  which  is  everywhere  admitted  to  be  de- 
veloping. 


Trade  Enquiries. 

The  Dominion  Government  Trade  and  Commerce  re- 
ports contain  the  following  trade  enquiries.  Eeaders 
of  the  "Electrical  News"  may  obtain  the  names  of  en- 
quirers by  writing  us,  enclosing  stamped  envelope  and 
stating  number  of  enquiry : 

1684.  Agent. — A  French  firm  of  manufacturing  me- 
chanics would  like  to  get  in  touch  with  a  Canadian 
agent  dealing  in  engineers'  supplies. 

1690.  Agent. — A  Parisian  firm  is  prepared  to  appoint 
an  agent  in  Canada  to  sell  sectional  papers  for  archi- 
tects,   engineers   and   designers. 

1775.  Copper  ingots. — A  Manchester  firm  desires  to 
obtain  prices  of  copper  ingots  from  Canadian  exporters. 


The  City  Solicitor  of  Toronto  has  informed  Secretary 
McGowan  of  the  Fire  Department  that  the  city  has  no 
power  to  interfere  with  the  erection  of  electric  light 
poles  in  different  parts  of  the  city. 


Miscellaneous  Notes 

At  the  second  meeting  of  the  N'^va  Scotia  Telephone 
Society,  recently  formed,  Mr.  J.  0.  Mitchell  gave  an 
address  on  "Local  Battery  Bridging  Telephone."  H. 
H.  Williamson  also  addressed  the  meeting  and  a  general 
discussion  followed.  The  officers  of  the  new  society 
are:  L.  A.  Dolan,  President;  H.  H.  Williamson,  Vice- 
President,    and   F.    C.    Bowes,    Secretary-Treasurer. 


At  a  recent  meeting  of  the  shareholders  of  the  Yar- 
mouth Telephone  Company  it  was  decided  to  sell  out 
to  the  Nova  Scotia  Company,  and  the  transfer  has  al- 
ready been  made.  The  result  of  this  as  far  as  the  public 
is  concerned  will  be  to  give  the  Yarmouth  Exchange  a 
somewhat  larger  free  service  radius  and  a  toll  service 
to  all  points  on  the  south-west  shore,  it  being  the  in- 
tention to  rebuild  the  line  in  the  early  spring  and  bring 
everything  up-to-date. 


The  Site  Committee  of  the  Bell  Memorial  Associa- 
tion announce  that  the  former  homestead  of  Alexander 
Graham  Bell,  the  inventor  of  the  Bell  telephone,  on 
Tutela  Heights,  near  Brantford,  Ont.,  where  the  tele- 
phone was  invented,  will  be  acquired  as  part  of  the 
memorial  scheme.  In  addition  a  $25,000  monument 
will  be  erected  in  the  city  and  unveiled,  probably  in 
the  summer  of  1910. 


The  rural  telephone  system  recently  established  in 
the  municipality  of  Wallace,  Man.,  consists  of  about 
300  subscribers,  has  300  miles  of  installation,  and  is 
connected  with  the  Government  exchange  at  Elkhorn 
and  Vii-den,  and  operated  by  the  Government.  C.  E. 
Ivens  is  reeve  of  the  municipality  and  James  F.  C. 
Menlove   is   the   manager   and   secretary-treasurer. 


First  Sod  Turned  for  Ontario  Power  Commission. 

The  ceremony  of  turning  the  first  sod  on  the  On- 
tario Government's  Power  Transmission  System,  of  293 
miles  of  line,  was  performed  at  the  Canadian  National 
Exhibition  Park,  Toronto,  on  Nov.  18th.  Honorable 
Adam  Beck,  chairman  of  the  Hydro-Electric  Power  Com- 
mission of  Ontario,  presided,  and  the  sod  was  turned  by 
Aid.  J.  H.  Fryer,  of  Gait,  president  of  the  Western 
Ontario  Municipalities  Power  Union.  The  sod  was  turned 
with  a  silver  spade,  bearing  an  inscription  relative  to 
the  occasion.  Addresses  were  given  by  Hon.  Mr.  Beck, 
Mr.  Fryer,  Secretary  J.  W.  Lyon,  of  the  Power  Union : 
Mayor  Oliver  of  Toronto;  Mr.  P.  W.  Ellis,  Toronto;  W. 
K.  McNaught,  M.P.P.,  Toronto,  and  Sir  James  P. 
Whitney.  Sir  James  Whitney  in  his  speech  declared 
that  it  was  the  intention  of  the  Government  to  carry 
the  power  policy  to  the  fullest  completion.  The  spot 
upon  which  the  ceremony  took  place  will  be  marked 
with  a  tablet  to  commemorate  the  event. 


The  City  Council  of  Port  Arthur  are  reported  to  have 
cancelled  their  agreement  with  the  Kaministiquia  Power 
Company,  by  which  they  were  to  have  taken  400  horse 
power  for  a  period  of  ten  years.  It  is  alleged  that  the 
company,  immediately  upon  securing  the  agreement, 
endeavored  to  use  it  in  their  negotiations  with  the  On- 
tario Government  for  the  Dog  Lake  power  rights.  The 
city  is  also  endeavoring  to  obtain  the  same  rights,  and 
the  Council  allege  that  it  was  specially  understood  when 
the  agreement  was  made  that  it  was  not  to  interfere 
with  the  city's  rights  in  the  Dog  Lake  matter. 


Current  News  and  Notes 


Boissevain,  Man. 

The  building  in  which  will  be  installed 
the  town  electric  light  plant  is  now  being 
erected  on  the  site  of  the  old  power  house. 

Brandon,  Man. 

The  Telephone  Commission  are  stated 
to  be  preparing  for  a  considerable  amount 
of  long  distance  work  next  year. 

Belleville,  Ont. 

The  erection  of  dams  to  regulate  the 
flow  of  water  in  the  Moira  river,  which 
empties  into  the  Bay  of  Quinte,  was  re- 
cently asked  by  a  deputation  from  Hast- 
ings County,  which  waited  on  Hon.  Frank 
Cochrane,  the  Minister  of  Lands,  Forests 
and  Mines.  The  delegation  said  that  it 
was  estimated  that  an  expenditure  of 
about  $35,000  would  ensure  a  supply  of 
22,000  horse-power  of  energy  continuously. 
This,  it  was  said,  would  provide  electri- 
city for  Belleville,  Tweed,  Madoc  and 
other  towns,  and  also  to  the  mining  in- 
dustry in  the  county.  The  deputation  in- 
cluded Town  Solicitor  Mikel,  of  Belle- 
ville; Henry  Corby,  ex-M.P.;  J.  W.  Pearce, 
M.P.P.;  J.  M.  Johnston,  M.P.P.,  and  Amos 
Richardson,  M.P.P.,  the  members  of  the 
legislature  for  Hastings  County. 

Charlottetown,  P.  E.  I. 

Tenders  have  been  called  by  Mr.  Mc- 
Kenzie,  Chief  Engineer  of  the  Intercolon- 
ial Railway,  for  the  electrical  equipment 
of  the  Prince  Edward  Island  Eailway's 
new  power  house,  to  consist  of  a  75  k.w. 
direct  current  generator  with  potential  of 
230  volts,  direct  connected  to«and  mounted 
on  same  base  with  engine.  We  are  informed 
that  the  specifications  for  the  set  are  very 
stiflt  and  that  the  generator  must  be  con- 
trolled so  that  a  variation  of  as  much  as 
2  per  cent,  will  not  occur. 

Dundas,  Ont. 

The  Northern  Electric  &  Manufacturing 
Company  have  obtained  the  contract  for 
the  fire  alarm  system. 

Dunnville,  Ont. 

The  ratepayers  will  vote  on  December 
3rd  on  a  by-law  to  issue  $15,000  4  per  cent. 
20-year  debentures  as  a  bonus  to  the  Dunn- 
vUle,  Wellandport  and  Beamsville  electric 
railway. 

Dublin,  Ont. 

The  McKillop,  Logan  &  Hibbert  Tele- 
l)hone  Company,  Limited,  has  been  incor- 
jiorated  with  a  share  capital  of  $15,000. 
The  incorporators  include  Albert  Michcll, 
Dublin,  Ont.;  W.  W.  Sadler,  J.  Norris,  Da- 
vid Bruce  and  H.  W.  Templeman,  all  of 
llibbert  Township. 

Edmonton,  Alta. 

The  City  Electric  Light  and  Power  De- 
partment are  now  figuring  upon  the  sup- 
ply of  light  and  power  to  four  of  the  coal 
mines  in  the  eastern  end  of  the  city.  The 
mines  are  those  of  the  Standard  Coal  Com- 
pany, the  two  Franks  and  the  Edmonton 
mine. 

Glencoe,  Ont. 

The  ratepayers  voted  recently  on  a  by- 
law to  issue  $11,000  5  per  cent.  15  years 
electric  light  debentures.  Geo.  Wilson  is 
Village    Clerk. 

Olace  Bay,  N.  S. 

The  local  authorities  are  installing  400 
meters   in    connection   with   the   municipal 


electric  light  plant  and  are  also  adding 
about  three  miles  of  transmission  lines  to 
the  system. 

Hamilton,  Ont. 

The  purchase  of  the  electric  pumps  and 
motors  by  the  city  has  been  deferred  until 
the  settlement  of  the  power  by-law  suit 
which  will  be  heard  on  November  30th. 

Halifax,  N.S. 

It  is  proposed  to  instal  electrical  ap 
paratus  at  the  County  Academy  at  a  cost 
of  $1,500. 

The  Wentworth  Home  Telephone  Com- 
pany have  been  granted  a  franchise  to 
erect  about  35  miles  of  teelphone  lines 
in   Wentworth  County. 

The  Nova  Scotia  Steel  &  Coal  Company, 
Limited  are  progressing  rapidly  with  the 
development  of  their  Wabana  mine.  They 
will  install  machinery  shortly,  and  are 
figuring  on  an  engine  driven  generator  of 
about   500   k.w. 

Inverness,  N.  S. 

J.  E.  Hughes,  of  Inverness,  has  been 
figuring  on  putting  in  a  small  plant  for 
lighting  the  town. 

Mr.  W.  D.  Barclay,  manager  of  the 
Inverness  Railway  &  Coal  Company,  is 
considering  the  installation  of  a  new  elec- 
tric plant  for  furnishing  light  for  their 
mine  at  Inverness  and  also  supplying  about 
1,000  lights  to  the  town.  If  the  company 
decide  to  install  this  plant,  which  will  be 
steam  driven,  they  will  require  about  80 
or  more  arc  lamps.  They  would  run  a  3- 
phase,  60-cycle  circuit,  and  there  is  every 
reason  to  believe  that  the  proposition  will 
go   through   shortly. 

Kelowua,  B.  C. 

The  Hinton  Electric  Company,  Vancouv- 
er, are  installing  a  $40,000  electric  light 
plant  in  this  town. 

Ladysmith,  B.C. 

The  city  authorities  have  received  defin- 
ite information  that  the  C.  P.  E.  will  not 
take  up  the  city  electric  light  debentures. 
The  Council,  however,  are  now  engaged  in 
passing  a  new  sewerage  by-law  which  will 
require  a  loan  of  $50,000.  This  by-law  will 
shortly  be  presented  to  the  ratepayers  and 
if  it  carries  the  bonds  for  both  the  elec- 
tric and  sewerage  systems  will  be  offered 
in  bulk. 

London,  Ont. 

It  is  vlated  that  the.  Tndependen-'  Tt>'« 
phone  ('ompany  of  the  United  States  will 
shortly  make  an  application  for  a  fran- 
chise in  this  city.  They  expect  to  have 
trunk  lines  constructed  as  far  as  Brant- 
■ford  within  a  year,  when  they  will  be  in 
a  position  to  continue  the  line  to  London. 
The  Southwestern  Traction  Company 
have  asked  the  City  Council  for  permission 
to  extend  their  tracks  along  Simcoe  to 
Talbot,  and  it  is  stated  that  the  new  St. 
Mary's  Traction  Company  will  apply  for 
a  charter  to  run  on  Talbot  street,  in  which 
case  connection  would  be  made  between  St. 
Mary's  and  other  northern  points  and  St. 
Thomas. 

Morrisburg,  Ont. 

A  project  is  under  way  to  connect  this 
town  with  Ottawa  by  an  electric  railway. 
The  proposal  is  to  build  a  line  from  Mor- 
risburg to  a  point  on  the  New  York  &  Ot- 
tawa Railway,  which  extends  from  Ottawa 


to  Cornwall,  and  to  utilize  about  20  miles 
of  the  New  lork  &  Ottawa  line  from  Rus- 
sel  village  to  Ottawa.  Hiram  Lockridge, 
Morewood,  Ont.,  is  interested. 

Macleod,  Man. 

A  bjlaw  will  be  submitted  to  the  rate- 
payers on  December  4th  to  issue  deben- 
tures amounting  to  $35,000  for  improving 
the  power  plant. 

Moose  Jaw,  Sask. 

Bylaws  to  issue  $40,000  40-year  5  per 
cent,  sewer  debentures  and  $30,000  water- 
works debentures,  will  be  voted  on  by  the 
ratepayers  on  November  28th.  Jolm  B. 
Simpson   is   Secretary-Treasurer. 

Mount  Forest,  Ont. 

The  Mount  Forest,  AVellington  &  Grey 
Telephone  Company,  Limited,  has  been  in- 
corporated with  a  share  capital  of  $10,000. 
The  incorporators  include  K.  O.  Kilgour, 
J.  J.  Cook,  both  of  Mount  Forest,  W.  H. 
Wallace  and  J.  R.  Philp,  both  of  Egre- 
niont  Township. 

Montreal,  Que. 

The  Montreal  harbor  engineer  is  now 
preparing  plans  for  an  electric  power  plant 
on  the  harbor  front  to  supply  all  the  power 
required  along  the  harbor.  Plans  for  a  dry- 
dock  are  also  being  prepared,  and  for  a 
concrete  wall  around  the  piers  to  prevent 
wearing. 

It  is  announced  that  the  Montreal  Light, 
Heat  and  Power  Company  contemplate  the 
construction  of  an  additional  steam  plant 
whose  i^aximum  will  equal  100,000  horse- 
power. The  Montreal  Light,  Heat  and 
Power  Company  have  at  the  present  time 
contracts  which  call  for  no  less  than  70,000 
horse  power,  the  supply  being  obtained 
as  follows:  Lachine,  10,000,  with  $5,000 
to  be  added  next  year;  Chambly,  20,000; 
Shawinigan,  20,000,  and  Soulanges,  15,000, 
or  a  total  of  60,000  horse-power.  It  is 
hoped  to  contemplate  the  present  project 
within  two  years. 

Okotoks,  Alta. 

The  Electric  Light  Company  are  putting 
up  a  new  building  and  installing  $10,000 
worth  of  new  machinery. 

Port  Arthur,  Ont. 

The  ratepayers  voted  on  November 
19th  on  a  by-law  to  issue  $12,000  5  per 
cent,  debentures  for  the  purpose  of  com- 
pleting the  Current  River  water  power  de 
velopnient  works.  J.  McTeigue  is  Citv 
Clerk. 

General  dissatisfaction  is  in  evidence 
with  regard  to  the  present  lighting  system 
in  this  city,  and  it  is  stated  that  unless 
the  authorities  make  the  necessary  im- 
provements a  large  number  of  the  local 
merchants  will  instal  their  own  electric 
lighting  plant8. 

The  ratepayers  have  approved  a  bylaw 
to  raise  $27,000  for  the  Onion  Lake  dam, 
also  a  measure  for  the  construction  of  a 
reservoir   dam  on   Current  river. 

Port  Colbome,  Ont. 

Mr.  E.  F.  Seixas,  general  manager  of 
the  N..  St.  C.  &  T.  Electric  Railway,  and 
a  party  of  prominent  railway  men  were  in 
town  recently.  They  had  driven  over 
the  route  of  the  proposed  belt  line  rail 
way  around  the  Niagara  district,  starting 
at  Niagara  Falls,  and  from  there  to  Fort 
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Erie,  then  from  Fort  Erie  to  Port  Col- 
borne.  From  here  they  drove  to  Welland. 
This  is  stated  to  be  the  route  that  will  be 
covered   by   an   electric   line   in    the    near 

future. 

Russell,  Man. 

The  capital  of  the  Russell  Telephone 
Company  has  been  increased  from  $5,00u 
to  $25,ubo,  the  proceeds  to  be  used  for  the 
construction  of  a  number  of  extensions. 

Saiilt  Ste.  Marie,  Ont. 

The  Lake  Superior  Power  Company  are 
making  plans  for  the  construction  of  a 
hydro-electric  plant  with  an  output  of  6,- 
300  horse-power,  the  cost  of  which  is  esti- 
mated at  $110,000.  L.  H.  Davis  is  chief 
engineer. 

Seeley's  Bay,  Ont. 

The  Leeds  Rural  Telephone  Company 
have  decided  to  extend  their  lines  into 
Pittsburg,  Ont. 

Sydney,  C.  B. 

The  Dominion  Iron  &  Steel  Company, 
Limited,  and  the  Nova  Scotia  Steel  &  Coal 
Company,  Limited,  are  stated  to  be  con- 
templating the  installation  of  steam  tur-" 
bine  plants.  John  Preston,  mechanical  en- 
gineer of  the  Nova  Scotia  Steel  &  Coal 
Company,  who  has  just  returned  from  a 
tour  of  the  large  eastern  cities  of  the 
United  States,  has  reported  in  favor  of 
the  installation  of  a  turbo-generator  at 
Sydney  Mines  and  it  is  expected  that  this 
will  be  put  in  at  once.  The  other  com- 
panies will  probably  add  turbo-generators 
to  their  plants  in  the  spring. 

Saskatoon,  Sask. 

The  ratepayers  have  approved  a  bylaw 
to  raise  $30,000  for  extension  to  the  elec- 
tric light  plant. 

St.  Thomas,  Ont. 

The  City  Council  have  asked  their  en- 
gineer to  prepare  estimates  of  the  cost 
of  certain  extensions  to  the  lines  of  the 
street  railway  company. 

Sydney,  N.  S. 

At  a  meeting  of  the  Marine  and  Gen- 
eral Engineering  Company,  the  directors 
outlined  plans  for  the  future  and  decided 
to  install  power  shortly  in  their  plant  on 
King's  road. 

St.  Catharines,  Ont. 

The  City  Council  have  concluded  nego 
tiations  with  the  Lincoln  Electric  Com- 
pany for  a  five  year  contract  for  the  light- 
ing of  the  city  streets  at  $50  per  arc  light, 
the  city  agreeing  to  take  not  less  than 
one  hundred  lights  after  January  1st,  1910. 
The  city  has  the  power  to  renew  the  agree- 
ment at  the  expiration  of  the  contract  for 
a  period  of  fifteen  years.  A  clause  inserted 
in  the  agreement  giving  power  to  the  com- 
pany to  transfer  or  assign  the  agi'eement 
and  the  contract  to  the  Cataract  Company 
was  struck  out  before  adoption. 

Trenton,  Ont. 

A  large  water  power  development  is 
planned  by  the  Electric  and  Water  Power 
Company.  J.  J.  Wright,  of  Toronto,  is 
manager. 

Tangier,  N.  S. 

The  Dominion  Mining  Company  are  mak- 
ing extensive  improvements  at  their  mine. 
They  have  recently  placed  an  order  for  a 
large  compound  duplex  air  compressor,  of 
the  belt  driven  type,  with  the  IngersoU- 
Sergeant  Company  of  Canada,  Limited. 
This  machine  will  have  a  capacity  of 
about  1,000  cubic  feet,  and  will  be  belted 
to  an  electric  motor.  The  company  will 
install  a  hydro-electric  plant  near  the 
mine.     The   water   turbine   will   be   about 


600  h.p.,  and  will  operate  under  a  head  of 
18  feet.  The  current  will  be  used  to  drive 
the  compressor,  hoist  and  mill.  Mr.  L.  B. 
Dow,  of  Boston,  is  the  consulting  engineer 
for  the  company. 

Toronto,  Ont. 

Tenders  addressed  to  the  Hon.  Adam 
Beck,  Chairman  of  the  Hydro-Electric 
Power  Commission,  will  be  received  until 
December  loth  for  the  manufacture  and 
delivery  of  15,000  high  tension  insulators 
for  operation  on  the  Commission  's  110,000 
volt  transmission  lines.  Plans  and  specifi- 
cations may  be  obtained  at  the  office  of 
the  Commission,  Continental  Life  Building, 
this  city. 

Vancouver,  B.  C. 

It  is  stated  that  revised  plans  for  the 
B.  C.  E.  E.'s  projected  improvements  atv 
Lake  Buntzen,  have  been  completed.  The- 
electrical  units  to  be  installed  will  be  equal 
to  52,000  horse  power.  In  addition,  exten- 
sive tunnel  work  is  involved,  also  the  con- 
struction of  a  large  dam. 

Mr.  Robert  Howes  recently  arrived  in 
the  city  to  take  up  an  important  position 
with  the  British  Columbia  "Electric  Rail- 
way Company.  He  will  take  charge  of 
the  branch  line  of  the  company  to  Chilli- 
wack.  It  is  stated  that  the  B.  C.  E.  R. 
do  not  propose  to  permanently  fill  the  po- 
sition of  general  superintendent.  Mr. 
Woodroofe  is  at  present  acting  in  this 
capacity. 

Winnipeg,  Man. 

Tenders  were  received  by  the  Tele- 
phone Commission  until  November  21st  for 
the  supply  of  approximately  25,000  tele- 
phone poles  for  use  in  the  Province  of 
Manitoba.  Further  particulars  on  applica- 
tion. 

The  City  Council  has  decided  to  go  ahead 
with  the  building  of  a  telephone  line  along 
the  line  of  the  new  municipal  power  rail- 
way, costing  $7,000,  also  to  erect  a  $3,000 
residence  for  the  engineer  at  the  Winnipeg 
river  power  site.  The  whole  power  scheme 
will  be  vigorously  pushed  to  completion. 

Wolfville,  N.S. 

The  citizens  have  voted  an  additional 
$20,000  to  the  sum  of  $20,000  previously 
voted  for  the  construction  of  an  electric 
light  plant  for  this  town. 

Waterford,  Ont. 

The  Swedish  American  Telephone  Com- 
pany will  erect  a  plant  for  which  the  town 
recently  passed  a  by-law  to  raise  a  loan 
of  $10,000  and  $1,000  for  a  free  site. 

Yarmouth,  N.  S. 

The  plant  and  franchise  of  the  Yar- 
mouth Telephone  Company  have  been  ac- 
quired by  the  Nova  Scotia  Telephone  Com- 
pany. 


Spain,  Trinidad,  as  general  manager  oi 
the  telephone  system  there,  arrived  in  Hal 
ifax  recently  and  looked  up  old  acquaint- 
ances. He  was  on  a  short  visit  to  his 
father 's  home  and  friends. 

Mr.  W.  P.  Simmons,  for  seventeen  years 
general  superintendent  of  the  Kingston 
Light  and  Power  Company,  of  Kingston. 
Ont.,  and  for  the  past  four  and  a  half 
years  general  superintendent  of  the  Peek- 
skill  Lighting  and  Railroad  Company,  of 
Peekskill,  N.  Y.,  will  represent  R.  W.  Mar- 
shall and  Company  in  the  Dominion  of 
Canada.  He  will  immediately  open  offices 
in  Toronto,  with  a  view  of  following 
particularly  the  electric  railway  trade 
throughout   the   provinces. 

Mr.  R.  G.  Young  has  resigned  his  posi- 
tion as  superintendent  of  the  XJtica  and 
Mohawk  Valley  Railway  Company,  of  tJti- 
ca,  N.  Y.,  to  become  general  manager  of 
the  Chatham,  Wallaceburg  and  Lake  Erie 
Railway  Company,  of  Chatham,  Ont.  He 
has  been  connected  with  the  titic.a  system 
for  about  twenty  years,  part  of  the  time 
as  superintendent  of  the  Belt  line  and 
later  as  superintendent  of  construction 
for  the  Utica  and  Mohawk  Valley  Rail- 
way Company. 

Mr.  George  Blanchard,  the  American 
street  railway  expert,  and  vice-president 
of  the  Dominion  Power  and  Transmission 
Company,  will  remain  in  Hamilton  and  put 
the  street  railway  system  and  other  pro- 
perties of  the  Dominion  Company  in  good 
shape.  The  new  car  shops  will  be  built 
this  fall,  and  the  reconstruction  of  the 
system  begun  early  in  the  spring.  Mr. 
Blanchard  has  already  succeeded  in 
smoothing  over  much  of  the  trouble  with 
the  city,  and  there  was  considerable  dis- 
appointment at  the  prospect  of  his  leav- 
ing Hamilton. 


PERSONAL  MENTION. 

Mr.  Charles  Brandeis,  C.E.,  Montreal, 
has  purchased  a  house,  4  Phillips  place, 
opposite  the  Engineers'  Club,  in  order 
to  provide  for  more  office  space.  He  will 
take  possession  of  the  new  quarters  on 
May  iBt  next. 

Mr.  A.  S.  Cooke,  C.E.,  who  for  several 
years  has  been  connected  with  the  Catar- 
act Power  Company's  interests  and  other 
work  in  the  Niagara  Peninsula,  has  been 
engaged  by  the  Lincoln  Paper  Mills  Com- 
pany to  install  their  new  hydraulic  power 
system  at  the  old  Lybster  Cotton  Mills, 
Merritton,  Ont. 

Mr.  Thomas  Wright,  formerly  with  the 
Nova  Scotia  Telephone  Company,  who  for 
the   past   two   years   has   been   at   Port   of 


In  the  New  York  metal  market  it  was 
reported  recently  that  there  was  a  heavy 
demand  coming  from  the  electrical  manu- 
facturing companies  for  tin.  This  demand 
is  said  to  be  responsible  for  the  advance 
in  price  both  in  the  United  States  and 
Europe.  The  United  States  Steel  Corpora- 
tion is  said  to  be  buying  tin  in  Singapore, 
and  the  market  there  has  been  advanced. 
The  buying  movement  in  copper  which 
commenced  early  in  October,  has  contin- 
ued, resulting  in  a  much  better  market 
than  has  prevailed  for  some  time.  It  is 
estimated  that  October  buying  amounted 
to  100.000,000  pounds,  which' about  bal- 
ances the  production.  Indications  point  to 
heavy  business  in  the  near  future  and 
manufacturers  are  showing  a  desire  to 
take  advantage  of  low  prices.  There  is 
a  general  buoyancy  in  the  market  and 
confidence  that  metal  prices  will  advance. 


The  Dominion  Board  of  Railway  Com- 
missioners have  ordered  the  Toronto  Elec- 
tric Light  Comparv  to  remove  their  poles 
on  the  Toronto  Esplanade,  which  carry 
wires  across  the  Grand  Trunk  Railway 
tracks  from  the  Scott  street  plant.  The 
Grand  Trunk  Railwav  Company  had  made 
a  complaint  respecting  the  danger  from 
the  presence  of  these  wires,  stating  that 
one  man  had  already  been  seriously  injur- 
ed and  that  another  accident  was  liable 
to  occur  at  any  moment.  The  Electric 
Light  Company  claim  that  their  wires 
had  been  there  lon!»  before  the  track? 
had  been  put  in  so  close  to  the  poles,  and 
that  to  place  them  undercrrnund  would  in 
volve  a  cost  of  about  $62,000.  In  makinc 
the  order  the  chairman  of  the  Board  stnt 
od  that  the  work  must  be  completed  within 
four  months,  and  that  as  to  the  cost  the 
Board    had   no   jurisdiction. 
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Adapter  for  Tungsten  Lamps. 

A  useful  device  is  the  Benjamin  Adjustable  Plug 
Socket,  the  Tungsten  lamp  adapter  as  illustrated  here- 
with, which  enables  one  to  use  Tungsten  lamps  on  any 
fixture,  changes  the  position  of  lamps  to  the  vertical, 
and  by  means  of  a  rotating  sleeve  permits  of  attach- 
ment   without    a    turning    device.      Benjamin    Tungsten 


cluster  body,  as  illustrated  herewith,  has  a  special  re- 
flector shell  of  frosted  aluminum,  15-inch  stem  of  %- 
inch  iron  pipe  and  %-inch  brass  casing,  reflector  holder, 
] 8-inch  opal  reflector,  53^x4-inch  canopy  and  crowfoot. 
The  device  is  wired  and  measures  25  inches  over  all. 
The  closed  Tungsten  arc  is  constructed  along  the  same 
general  lines,  but  has  an  additional  enclosing  globe  which 
is  spaced  at  the  top  and  open  at  the  bottom.  This 
affords  good  ventilation  and  an  opening  for  a  suspending 
chain  or  cord.  It  also  assists  in  rounding  out  the  fix- 
ture,  securing  symmetry  of  outline. 


By  way  of  a  Christmas  novelty  the  Westinghouse 
Electrical  &  Manufacturing  Company  have  prepared  an 
attractive  package  wrapped  in  handsome  holly  paper 
and  tied  with  red  ribbon.  Each  package  carries  an  ap- 
propriate card  and  label  conveying  the  wishes  of  the 
season.  The  packages  contain  such  articles  as  sewing 
machine  motors,  sad  irons  and  electric  hot  plates  or 
stoves. 


Benjamin  Tungsten  Lamp 
Adjuster. 


Benjamin   Tungsten  Arc  Cluster. 


The  Allisj-Chalmers-Bullock,  Limited,  have  issued 
Bulletin  No.  1612  on  Hydraulic  Turbine  Governors.  In 
view  of  the  great  interest  now  taken  in  hydro-lectric 
work  this  bulletin  should  prove  of  much  interest  to  our 
readers.  In  connection  with  the  bulletin  the  company 
claim  that  they  are  the  only  company  in  Canada  which 
build  hydro-electric  plants. 


arcs  present  a  very  pleasing  appearance  to  the  eye  and 
combine  a  number  of  practical  features.  They  are  made 
in  various  forms,  both  in  and  out-door,  ceiling  and 
pendant,  making  it  possible  to  meet  any  particular  de- 
mand. A  range  of  lamps  varying  from  40  to  100  watts 
is    permissible.      The    Benjamin    Tungsten    arc    with    a 


The  Nernst  Lamp  Company,  Pittsburg,  Pa.,  have 
issued  an  attractive  booklet  concerning  the  Westing- 
house  Nernst  Multiple-Glower.  Bulletin  "B,"  as  it  is 
entitled,  contains  a  number  of  attractive  illustrations  of 
these  lamps  and  describes  a  number  of  their  interesting 
and  useful  points.  It  also  contains  a  price  list  of  a 
great  number  of  the  company's  various  makes  of  lamps. 


Telegraphic  Address  : 

"INSULATOR,"    MONTREAL 

Copes:    A.  1.   AND  WESTERN  UNION 


Capital  $7,300,000.00 


Telephone  : 
MAIN    1521,   MONTREAL 


British  Insulated  &  Helsby  Cables 


Limited 


Contractors  to  H.  M.  Government,  War  Office,  Admiralty,  also 
to  the  Principal  Corporations  in  the  British  Isles  and  Abroad  for 
Electric,  Traction,  Power,  Lighting,  Telephone  and  Telegraph 
Equipments.  Also  Manufacturers  of  Paper,  Lead  Covered, 
Rubber,  Gutta-percha  and  Bitumen  Insulated  Cables  ;  Flexible 
Cord,  Cotton  Covered  Wires,  etc.,  etc.  Also  Junction  Boxes, 
Section  Pillars,  Overhead  Tramway  Gear,  Bonds,  Switchboards, 
Meters,  Telephone  Instruments,  Exchange  Equipments,  Batter- 
ies, Insulators,  Fire  Alarm  and  Police  Equipments,  Railway 
Signals,  Blocks,  etc.,  etc. 

Head  Office  for  Canada,    United   States   and    Mexico : 

BRITISH  INSULATED  &  HELSBY  CABLES,  Limited 

LAWFoin,  cRANT.^^^  Power  Building        -        MONTREAL 
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Great    Western    Railway 
of  England 

Industrial  Sites 


Sites  suitable  for  the  establishment  of  Factories  and 
Works  are  available  adjoining  the  Great  Western  Rail- 
way, within  easy  access  of  the  principal  ports.  Coal  and 
Iron  fields,  and  industrial  centres. 

Particulars  of  such  sites  and  oftheComp.-iny's  arrange- 
ments for  Siding  Facilities,  Conveyance  Rates,  etc..  etc.. 
may  be  obtained  from  the  Chief  Goods  Manager,  Mr.  T 
H.  Rcndell.  Paddington  Station.  London.  W. 


DO   YOU    WANT 
TO   SELL 

seciiiid-liaiul  uiachinery  of  auy 
kind!''  Many  a  central  station 
manager  has  one  or  more  ma- 
chiiie.s  for  which  he  has  no 
fuillier  \isr. 

SOMEBODY  WANTS 
TO  BUY 

just  such  machines.  You  can  gel 
in  touch  with  tliat  somebody  by 
advertisintj  in  tlic  "Wanted  and 
For  Sale"  Cohimn  of  the 
Electrical  Niiws.  The  expense 
is  trifling. 


ESTABLISHED  1849. 

BRADSTREET'S 

Capital  and  Surplus,  $1,500,000. 

Offices  Tbroushout  the  CiviUxed 

World. 

Executive  Offices : 
Nos.  346  and  348  Broadway,  New  York  City  U.S.  A 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  re6ects  the  financial  condition  and  the 
controlling  circumstances  ot  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  tor  the  merchants.  In 
procuring,  veritying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  maj-  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  It 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  only  by  reputable  wholesale, 
iobbing  and  manufacturing  concerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 
Officbs  in  Canada  :  Halifax.  N.S  ;  Hamilton.  Ont. ; 
London.  Ont. ;  Montreal.  Que. ;  Ottawa.  Ont. ;  Que- 
bec, Que. ;  St.  John.  N  B  ;  Toronto.  Ont. ;  Vancou- 
ver, B.C. ;  Winnipeg,  Man. ;  Calgary,  Alta. 


%^h 


G>MM£RCIAL 


Winnipeg,   Manitoba 


Business  For  Sale 


Fixture  and  Supply  business  for  sale,  good 
r  electrician  to  get  into  business  tor  himself; 
:  will  be  on  Niagara  Power   Line. 

Box  104  Electrical  News.  Toronto. 


Technical  Electrical  Engineer 

wishes  position  in  Canada.  At  present  Assistant  Super- 
intendent of  Power  over  four  sub-stations  with  American 
railway  and  lighting  companv.     Excellent  references. 

Add'ress  Box  103. 
1 1  Canadian  Electrical  News,  Toronto. 


Hydro-Electric  Power 
Commission. 

Tenders  for  High  Tension 
Insulators. 


Tenders  will  be  received  up  to  5  p.m.  TUESDAY 
DECEMBER,  isth,  1908.  for  the  manufacture  and 
deh very  of  Fifteen  Thousand  High  Tension  Insulators 
for  operation  on  the  Commissio'i's  110,000  volt  trans- 
mission lines,  accordi'  g  t 
be  obtained  at  the  Co 
Building,  Toronto. 

Contractors  are  requested  to  bear  in  mind  that  tenders 
may  not  be  considerea  unless  made  upon  forms  supplied 
with  specifications. 

An  accepted  hank  cheque  for  the  sum  of  seven  thousand 
five  hundred  dollars  {$7,500)  must  accompanv  each  tender, 
which  sum  will  be  forfeited,  if  the  party  tendering  de- 
clines entering  into  a  contract  tor  tlie  work,  at  rates 
stated  in  tender. 

The  lowe-i  or  any  tender  not  necessarily  accepted. 

Tenders   must   be   sealed   and  addressed  to  the  Ho  n 
Adam    Beck,   Chairman   of  tht    Hvdro-Electrlc    Power 
"    I  of  Ontario,  Toronto,  Ont. 


It  is  said  that  the  Germans  use 
a  Black  Cat  for  finding  leaks. 


J.  F.  B.  VANDELEUR, 


3  Dineen  Building', 

TORONTO 


Evershed's  Bridge  Megger  and  Resistance  Box 

Large   Stock  in  Toronto 

The   Bridge   Megger  not  only   saves   time  and  money,  but  does  what  no  other 
instrument  can  do,  that  is  : 

It  measures  at  25()  volts  pressure  from  .01  up  to  099!)00  ohms  with  resistance  box. 
and  at  500  volts  up  to  40  meghoms.     All  ranges  up  to  1000  volts,  2000  meghoms. 
in  stock. 

Contractors  (o  tlie  Ailiiiirally  and  Wiiv  OITue. 

Makers  of  Inkless  Rccordcrs  <>r  all  tyiies.  Watt- 
meters, Power  Factor,  Frequency,  Booster, 
Earth,  Portable,  etc. 

Tiaiiirar  and  Switchboard  Types. 

Portable  Ammeters  and  Voltmeters  for  A.  C.  and  D.  ('. 
combined. 

Laboratory  Instruments. 

(See  page  7.) 
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Publications. 

"Electrical  Illuminating  Engineering,"  by  William 
Edward  Barrows,  Jr.,  B.S.,  E.E.,  has  been  issued  by 
the  McGraw  Publishing  Company.  The  book  is  de- 
signed to  fill  the  demand  for  a  satisfactory  text  book  on 
illuminating  engineering.  It  had  its  origin  in  a  set  of 
notes  compiled  by  the  author  for  use  in  his  classes 
and  was  extended  in  the  hope  that  it  .might  be  of  ser- 
vice to  the  profession  generally.  The  book  covers  a 
number  of  interesting  subjects,  including  photometry, 
standards  of  illuminating  power,  various  classes  of  lamps, 
shades  and  reflectors,  and  concludes  wath  a  practical 
chapter  upon  illuminating  calculations. 


A  book  upon  "Electric  Motors,"  their  installation, 
control,  operation  and  maintenance,  by  Norman  G 
]\reade,  has  been  issued  bv  the  !McGraw  Publishing  Com- 


THE  TELEPHONE 


y-gJH!cii5\       Is  a    Companion,  Friend    and  Servant 
Combined. 


Invaluable     for     convenience    in     the 
^SioS^^  household. 

LONG  DISTANCE  TELEPHONE  SERVICE 

has    no    equal    for    the    facility    it    affords    in 
business  life. 

Full  particulars  as  to  rates    and    service  at    the 
nearest  office  of  the 

B[ii  TEiEPioi[  GiPii  or  GmnDii 


pany.  It  includes  an  explanation  of  the  phenomena  of 
electric  motors,  a  description  of  the  leading  motors  and 
appliances,  and  practical  suggestions  for  installation, 
care  and  management  for  the  use  of  practical  men. 
^lathematics  have  been  practically  eliminated  and  illus- 
trations and  diagrams  relied  on  as  far  as  possible  to 
convey  the  meaning  intended.  The  suggestions  con- 
tained in  the  book  are  based  upen  several  yeai's  of  per- 
sonal experience  with  motors  and  auxiliary  appliances 
and  upon  standard  practice  adopted  by  the  leading  elec- 
trical  companies. 


Honolulu  has  170  miles  of  city  streets ;  26  miles  of 
electric  street  railway,  on  which  50  cars  are  regularly 
operated ;  two  electric  light  plants ;  one  petroleum  gas 
plant  with  capacity  of  one  half  million  cubic  feet  per 
day.    and   a  telephone  service   with   1,575  subscribers. 


ALUMINUM 

Electrical  Conductors 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES  . . 

Ingots.    Sheets.    Wire.    Tubing. 
Castings 

Prices  with  full  information  on    application 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH,  PA. 


ROBB-MUMFORD 

WATER  TUBE  BOILER 


Free  Expansion  of  Tubes 
Perfect  Water  Circulation 
Dry  or  Superheated  Steam 

Half  the  usual  number  of  Manholes 


ROBB  ENGINEERING  COMPANY,  Ltd.,  Amherst,  N.S. 

f  Traders  Bank  Building.  Toronto,  WILLIAM   MfKAY.  ManaKir 
DISTRICT  OFFICES:    I  Bell  Telephone  Building,  Montreal.  WATSON  JACK,  Manager 
I  Union  Bank  Building. Winnipeg.  J.   F.   POKTEK.  Manager 
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Westinghouse 
Integrating   Wattmeters 

The  Only  Wattmeters  With  Rolling--Ball  Bearing-s 

The  bearings  consist  of  a  highly  poHshed,  hardened  steel  ball, 
resting  between  two  cupped  shaped  sapphire  Jewels. — As  the 
disc  rotates  the  ball  moves  from  its  initial  position  with  a 
rolling  motion. — The  constant  change  in  point  of  contact 
between  the  bearing  surfaces  insures  a  low  friction  value 
which,  combined  with  the  light  moving  element,  assures  a 
bearing  with  minimum  friction. 

Circular  1137  describes  Westinghouse  Wattmeters  for  every  class  of  service ;      Send  for  a  copy. 


Canadian  Westing'house  Co.,  Limited 

General  Office  and  Works  :   HAMILTON,  ONT. 


Traders  Bank  Bldg. 
TORONTO. 

For  particulars  address  nearest  Office : 

232  St.  lames  Street, 
MONTREAL. 

439  Pender  St.,  V.\NCOUVER. 

9i2Hj2.5  Union  Bank  B'.dg.,  WINNIPEG. 

.j8  Granville  Street,  H.ALIF.^.X 

Watch  Us  Grow 


A.  H.  W.  JOYNER 


6  Wellington  St.  East 


Toronto 


Agent   for   the   Best    Lighting,    Railway 
and  Power  Specialties 


Belliss  &  Morcom  Limited,  Engineers 

!   BIRMINGHAM,  ENGLAND   I 


ablished  over  ,0  vears. 
iisr  "Belliss.  Birminghai 
■:  A. B.C..  jth  Edition. 


LONDON   OFFICE 
8  Victoria  Street,  S.  W. 


ENGINES 

Direct,    Rope  or  Belt  Drive 

FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND  MILL 
DRIVING,    also   CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubrication  Simpliciiy ;  Slrenglh  ;  Experience 
Low  Cost;  Reliability;  Minimmn  Maintenance;  Compactne.s.s  ;  Good 
Governing  ;   Durability  ;  Maintained  Efficiency  ;  Quiet  Running. 

3,800  Engines  supplied  or  building,  representing  upwards  ot 

650,000  H.P.,  in  sizes  ranging  from  5  to  2,700  B.H.P. 

of  Compound  &  Triple-Expansion  Types. 

Sole  Agents  for  Canada :    LAURIE  &   LAMB,    212  Board  of  Trade  Building,  MONTREAL,  CAN. 

TeleKrahicp  AJJtl-ss  :   "  L.irco'     Moi.tir.il.  Codt-s  :     A.II.C.    .sHi  t:dition  .t  Wi-stcrn  Union 


Representing  our  Tv 
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SOME  OF  THE  USERS  OF 


GOLDIE  CORLISS 

STEAM  ENGINES 


Dominion  Iron  &  Steel  Co.,  Sydney,  N.S. 

Dominion  Coal  Co.,  Glace  Bay,  N.S. 

Windsor,  Essex  &  Lake  Shore  Ry.,  Kingsville, 

Ont. 
Gait,  Preston  &  Hespeler  Elec.  Ry.,  Preston, 

Ont. 
Corporation  of  Prince  Albert,  Prince  Albert, 

Sask. 
Cosmos  Cotton  Co.,  Yarmouth,  N.S. 
Grand  Trunk  Railway  System,  Stratford,  Ont. 


Corporation    of    Indian    Head,   Indian    Head, 

N.  W.  T. 
Raymond  Milling-  &  Elevator  Co.,   Mag-rath 

Station,  Alta. 
Gait  Malleable  Iron  Co.  Gait,  Ont. 
Farmers  Milling  &  Elevator  Co.,  Prince  Albert, 

Sask. 
Corporation  of  Kincardine,  Kincardine,  Ont. 
Lion  Brewing  Co.,  Berlin,  Ont. 
St.  Lawrence  Starch  Co.,  Ltd.,  Port  Credit,  Ont. 


I 


Alexander  Brown  Milling  Co.,  Toronto,  Ont. 

Corporation  of  Barrie,  Barrie,  Ont. 

Superior  Portland  Cement  Co.,   Orangeville, 

Ont. 
Corporation  of  Strathcona,  Strathcona,  Alta. 
Belleville  Portland  Cement  Co.,  Belleville,  Ont. 
McGregor-Gourlay  Co.,  Gait,  Ont. 
Corporation  of  East  Toronto,  East  Toronto,  Ont. 
Lang  Tanning  Co.,  Berlin,  Ont. 
Canada  Coating  Mills  Co.,  Georgetown,  Ont. 
Beardmore  Belting  Co.,  Acton,  Ont. 


Ellison  Milling  &  Elevator  Co.,  Ltd.,  Lethbridge, 

Alta. 
Standard  Fitting  &  Valve  Co.,  Guelph,  Ont. 
Waterloo  Knitting  Co.,  Hawthorne  Mills. 
Bathurst  Lumber  Co.,  Bathurst,  N.B. 
Kaufman  Rubber  Co.,  Berlin,  Ont. 
The  T.  H.  Taylor  Co.,  Chatham,  Ont. 
Jas.  Davidson,  Ottawa,  Ont. 
Central  Electric  &  Gas  Co.,  Portage  La  Prairie, 

Man. 
Strathroy  Furniture  Co.,  Strathroy,  Ont. 


The  Goldie  O  McCuUoch  Co. 

Limited 

Gait  -  Ontario  -  Canada 


WKSTERN     BRANCH 
^48  McDc-rmotl  Ave..  Winnipeg,  Man. 


QTEUliC     AC.IC.NTS 
Ro.^s  iV  GreitJ,  Monlrenl,  Oiu-. 


B.  C.  SELLING  AllKN TS 
Robt.  H.-iniilton  &  Co.,  X'aiicouver,  l^,^.  . 


WTa    l\/rolr<»    Wheelock  Engines,  Corliss  Engines,  Ideal  Engines,  Piston  Valve  Saw  Mill  Eni,'ines,   Boilers,  Heaters,  Tanks,  Steam  and  Pow 
VV  e    IVlcHiC     Pumps,  Condensers,   Flour  Mill   Machinery,  Oatmeal  Mill  Machinery,  Wood-Working  Machinery,  Transmission  and  Elevatii 
Machinery,  Safes,  Vaults  and  Vault  Doors 

ASK  FOR  CATALOGUES.  PRICES  AND  ALL  INFORMATION 
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A.  W.  FABER'S 

PENCILS 

The  Finest  in  Existence 

Unequaled  for  Purify.  Smoothness,  Durability    or   Grading 


A.  W.  FABER'S 


A.  W.  FABER 


''CASTE/:/:'' 

COPYING  PENCIL 


149  Queen  Victoria   St.. 

LONDON.  E.  C. 

M.Tnulactorv  Eslabli^laJ   i-fi. 


'Bulran  Arcimuilatar" 
Madigin   Patents 


Made  in  Canada 


Established  i8v8 


There  are  more  than 


SIX  THOUSAND  CELLS  of 


B"i'^"  *S» 


Used  in  Canada   To-day 

TWO    YEARS'    GUARANTEE 

BlLI.KT.V',    ON    ReOI-EST 

The 

Croftan  Storage  Battery  Co. 

423425  West  Queen  St.     -     TORONTO,  CAN. 


JOHN  KOIOIAN 


^AStH.INK   KNtHM:   Sll'lMA 
■sr  :    SHIPVARO.   I.TD. 


Tenders 


A  few  dollars  . spent   in  advertising;' 
\our  proposals   in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your    client     many     hundreds     of    dollars. 


^^^  New  Weston  Alternating  Current 

Switchboard  Ammeters 

and  Voltmeters 


will    he  i'ouiul   vastly   superior  in    ac- 
curacy,  durability    and    work- 

^\^       manship   to    any   olht-r   inslruinenl^ 
^     intentted   for  the   same    service. 


ABSOLUTELY     DEAD      BEAT.       EX- 
TREMELY SENSITIVE.    PRACTICAL- 
LY    FREE      FROM      TEMPEKATURE 
ERROR. 
Tticir  indications  arc 

PR.\CTICALLY    INDEPENDENT    OF    FREQUENCY   AND   ALSO 
OF  WAVE  FORM. 

They  require 

EXTRE.MELY    LITTLE  POWER     FOR    OPERATION    AND    ARE 
VERY   LOW   IN    PRICE. 


Correspondeno 
solicited  by  the 


ling:  these    new  Weston  Instrviments 


Weston  Electrical  Instrument  Co. 

Waverly  Park,  Newark,  N.J.,  U.S.A. 

New  York  Office:  74  Corllandt  St. 


The  "Canadian"  Turbine 
Water  Wheel 


MANUFACTURED    BY 


Chas.  Barber  and  Sons 

Meaford,  Ontario 

WiiU-     li>r    (Icscriplioii,     priics    aiitl    rcforciK-cs 
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CONSULTING   ELECTRICAL    ENGINEERS        Electrical    Contracts    Awarded. 


CHARLES    H.    MITCHELL,    C.  E. 

-Member  Canadian  Societ\  Civil  Engineers. 
Member  American  Society  Civil  Engineers. 
.\ssoc.  .M.  Institution  Civil  Eng'rs.  (London). 
.Assoc,  .\merican  Inst.  Electrical  Engineers 
HYDRO-ELECTRIC   ENGINEER 

Itnonm    I004-S 

Telephone  Main  -sgi 


R.   S.   KELSCH, 

CONSULTING   ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER   BUILDING,  MONTREAL 


EDWARD  B.  MERRILL 

B.A.,   B.  A.  Sc. 
Member  Can.  Soc.  C.  E.,  Member  A.  1.  E   E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission.       Electric 

Lighting.     Electric  Railways.    Municipal  Engmeer- 

ing.     Industrial  Plants.      Reports,  Valuations.  Etc. 

TORONTO  and  WINNIPEG 


P.  E.  Marchand.  E  E.  R.  W.  Farley.  C.E. 

\V.  L.  Donnelly,  Sec.-Tr^as. 

P.    E.    MARCHAND    &    CO. 

Consulting  and  Constructing  Engineers. 
Examinations.  Surveys,  Reports,  P  ans.  Specifica- 
tions and  supervision  of  Electric  Lighting,  Railwa> 
and  Power  Plants.  Long  Distance  Power  Trans 
mission.  HydroEleclric  Developmi  nts  a  Spccialtx , 
,28',  Spark  Street  -  OTTAWA,  ONT. 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


Charles  Brandeis,  C.  E. 

CONSULTING   ENGINEER 

To  Provincial  Government,  Municipalities.  Etc. 

Estimates.  Plans  and  Supervision  ol  HydrauhV 
and  Steam.  Electric  Light.  Power  and  Radro.iJ 
Plants.  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications. 

62-63  Guardian  Building,    MONTREAL. 


Smith,  Kerry  &  Chace 

Engineers 

Electric,  Hydraulic,  Railway,  Municipal 

TORONTO  -  WINNIPEG 

Cecm.  h,  S.Mnii        J   G,  G.  Kkrrv      W.  G.  CiiACf 


J.    STANLEY    RICHMOND 
CONSULTING    ENGINEERING-EXPERT 

a6  Years  Practical  E.\periencc 
Can.-ida-8  years          United  Stales— 1 1  years 
England-6  years        West  Indies-i  year 
SPECIALTIES:    Power   Plants.  Electrical   Rail- 
ways. Power  Rates,  Electrolytic  Corrosion,  Steam 
and  Producer  Gas  Engines.  Metallurgy.  Electro- 
chemistry. Building  Materials.  

,4  Victoria  Street  TORONTO 

Tel.  Slain  5240.      Cable  Address.  Trolley.  Toronto 


Charlottetown,   P.   E.   L 

The  Canadian  Westinghouse  Company 
were  the  successful  contractors  for  the 
electrical  equipment  of  the  P.  E.  L  rail- 
way power  house  at  this  town,  consisting 
of  a  75  kw.  direct  current  generator  di- 
rect connected  to  a  horizontal  slide  valve 
engine,  switchboard,  etc. 

Montreal,  Que. 

C  Lapriere  has  obtained  tlie  contract 
for  the  electrical  work  for  the  Masonic 
Temple  on  Dorchester  street. 

The  Hill  Electric  Switch  Company,  Lim- 
ited, 1650  St.  Lawrence  Boulevard,  have 
been  awarded  the  contract  to  supply  the 
new  Workman  building  of  McGill  Univer- 
sity with  its  equipment  of  main  switch- 
board and  panel  boards.  The  panel  board 
and  cabinets  for  the  new  Eastern  Town- 
ships Bank  building  in  this  city  are  also 
being  built  by  the  Hill  Electric  Company. 

Orangeville,  Ont. 

W.  A.  Boos  has  obtained  the  contract 
for  the  distribntion  of  1.000  30-foot  poles 
along  the  line  of  the  Dufferin  Power  and 
Light  Company. 

Port  Arthur,   Ont. 

Wood,  Gundy  &  Company,  Toronto,  were 
the  successful  tenderers  for  the  $67,400 
debentures  of  this  city.  The  amount  con- 
sists of  four  issues  as  follows:  $25,000 
telephone;  $7,000  street  railway  equip- 
ment, and  $3,400  for  the  purchase  of  a 
water  lot  fronting  Current  River  Park. 

Quebec,  Que. 

The  contract  for  the  electric  wiring  of 
the  Chateau  Frontenac  has  been  awarded 
to  Thos.  D.  Lonergan,  electrical  contractor, 
this  city. 

St.  Jolin,  N.  B. 

The  West  Side  Committee  have  awarded 
the  contract  for  lighting  the  No.  6  ware- 
liiiuse  to  the  St.  John  Railway  Company 
at  $687.  The  Vaughan  Electric  Company 
U-iidered   at   $687.10. 

Toronto,  Ont. 

Baker  &  Jordhal,  general  contractors. 
Manning  Chambers,  Toronto,  are  making 
the  foundation  test  pits  for  the  proposed 
new  building  of  the  Bell  Telephone  Com- 
pany. 

Winnipeg,  Man. 

The  contract  for  constructing  the  tele- 
jdione  line  from  Lac  du  Bonnet  to  Point 
du  Bois  has  been  awarded  to  K.  &  D.  Mc 
Leod  at  $6,000. 


Annual    Meeting    of     Mechan- 
ical Engineers. 

The  twentieth  ;iniiual  meeting  of  the 
American  Society  of  Mechanical  Engin- 
eers will  be  held  in  the  Engineering  So- 
cieties Building,  29  West  39th  street,  New 
York,  December  1st  to  4th.  The  presi- 
ilent's  address,  to  be  delivered  at  the 
opening  of  the  meeting,  will  be  upon 
' '  The  Conservation  Idea  as  .\pplicd  to  the 
American  Society  of  Mechanical  Engin- 
eers." \  number  of  interesting  addresses 
will  be  delivered,  including  papers  upon 
aeronautics.  Among  the  addresses  will  be 
one  on  Thursday,  Deceml)er  3rd,  by  Nor- 
man Litchfield,  upon  the  durability  of 
gears  in  electric  railway  service.  Prof.  F. 
('.  Agner  will  deliver  an  address  on  Thurs- 
day afternoon,  December  3rd,  upon  the 
"Possibilities  of  the  Gasoline  Turbine." 
On  Friday,  December  4th,  Prof.  Richard 
G.  Dukes  will  deliver  an  address  showing 
tests  on  friction  clutches  for  power  trans 
mission. 


Electric  Repair  & 

Contracting  Co. 

119    Lagauchetiere  Street  West 

Montreal 

Electric  Apparatus 

of  all  kinds  Repaired 

Special  Attention   to   Electric 

Klevators,  Electric  Power  and 

Generator    Installations. 

Electric   Wiring 

New    and    Second-Hand    Motors   and 

Generator.*      Bought     and     Eor     Sale 

Geo.    E.    Matthews,  Manager 


.BANKOFFICE- 

OOURT  HOUSES  -—-: 

'OBUG  STORE  FlITiNCS,   j^'^g^.StND  FOR 


KENT  BROTHERS 

Miners  and   Exporters  of 

CANADIAN  AMBER.  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  vour  requirf  nicnt>i  in  MICA 


$65 


GOES  LIKE  SIXTY 

SELLS  LIKESIXTY] 
ELLSfc 

GILSON 

GASOLENE 

NGINE 

—  _  'umping.  Cream 
.Separators,  Churns,  Wash  Ma- 
rSEE  TSUL 
Ask  for  catalog-all  sizes 
GILSON  MFG.  CO.   Ltd.  i  ^    .^.  GUELPH,  ONT. 


gntract  Record 

Architect  £.  Builder 

Toronto 
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